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A LONG-DELAYED TRIBUTE. 
On Wednesday, April 28th, a fitting tribute was paid 
in the city of Washington to the man to whose genius 
is due the present and prospective beauty and dignity 
of the nation's capital.' On that day the remains of 
Major Pierre Charles l'Enfant were transferred from 
an abandoned family burial ground on a Maryland 
farm to their present resting place in the National 
Cemetery at Arlington. The ceremonies were of a 
simple character. The body, draped with the national 
flag, was placed in the rotunda of the Capitol, where 
a service, attended by the President and Vice-Presi- 
dent, the French Ambassador, and a large audience 
composed of members of both Houses and of the diplo- 
matic corps, was held, after which the remains were 
carried under military escort to the Arlington burial 
ground and there interred. No stronger evidence 
could be given of the need for this national recognition 
than the fact that the majority of the people of the 
United States are probably ignorant alike of the name 
of Major l'Enfant and the important work which he 
accomplished. It is to l'Enfant that we owe the ex- 
cellent plan upon which the city of Washington was 
originally laid out. At the suggestion of Jefferson, 
this French soldier, who had been identified with 
Lafayette in the cause of American liberty, was in- 
vited by Washington to lay out a city which would 
form the capital of the nation, and in its plan and 
scope be suited to the requirements of the republic 
for all time to come. History tells us that the present 
scheme was the outcome of a week's sojourn at Mount 
Vernon, where, with the plans of several cities of the 
old world before them, President Washington and his 
French engineer worked out, at least in their broad 
outline, the plans of the capital approximately as we 
now know it. It has been asserted that in constitut- 
ing the Capitol and the White House the two centers 
for the series of radiating avenues, l'Enfant probably 
had in mind the plan of Versailles. Whatever the 
origin of the present plan, there can lie no doubt about 
its success; for, when in connection with the celebra- 
tion of the centennial of the city, in 1900, a commis- 
sion of prominent American architects was sent 
abroad to study the plans of the most beautiful of 
European cities, they indorsed l'Enfant's plan, and 
based their recommendations upon its general out- 
lines. Unfortunately, after the work of construction 
commenced, there was disagreement bet$&een the 
French engineer and the building committee, and he 
was removed. In spite of President Jefferson's recom- 
mendation that he be paid from $2,500 to $3,000 for 
his services, it was not until 1810 that he was voted 
$666.66, with interest from 1792, for the work he had 
done. He was invited by a Mr. Digges to his farm in 
Maryland, and, after spending some twenty-five years 
of his life there, he died and was buried in the family 
burial ground of the Carrolls and Digges. Here the body 
remained for nearly a century until its recent removal 
to Arlington. To make this tardy recognition of the 
important services of the designer of our capital tiity 
complete, it will certainly be in order for the nation 
to erect a suitable memorial above his present rest- 
ing place. 

OUR STUPENDOUS RAILWAY SYSTEM. 
In view of the fact that the welfare of the country 
is so intimately related to the vast system of rail- 
ways with which it is covered, the annual statistics 
of our railways, and a comparison of these with the 
records of earlier years, are of never-failing interest. 
We have before us the railway statistics of this coun- 
try as prepared by Mr. Slason Thompson, of the Bu- 
reau of Railway News and Statistics, in which the 



standing of our railways for the year 1908 is com- 
pared with their condition in the two previous decades. 

At the close of the fiscal year 1908, the total number 
of miles of lines in the United States was 230,000, as 
compared with 136,883 in 1888 and 184,648 in 1898. 
The net capitalization is $13,000,007,012, an increase 
of 39.8 per cent over the figures of 1898. The gross 
earnings for 1908 of $2,448,835,000 were nearly dou- 
ble those of 1898. Ten years ago, the total number 
of passengers carried one mile was about 13.3 billions. 
In ten years' time this has increased over 120 per 
cent, reaching a total of 29.5 billions. A marked in- 
crease has taken place in freight traffic; for whereas 
the number of tons of freight carried one mile in 1898 
was over 114 billions, last year it was over 122 billions. 
The passenger revenue per passenger mile, which in 
1888 was 2.49 cents, in 1898 had decreased to 1.973 
cents and in 1908 to 1.933 cents. In the decade from 
1888 to 1898 there was a decrease in freight revenue 
from 1.0 cent per mile to 0.753 cent, at which latter 
figure it also stood in 1908. 

' Very significant of the growth of our railroads is 
the great increase in the number and weight of loco- 
motives and cars. Ten years ago, the total number 
of locomotives was 36,234. During the last decade 
there has been an increase of 57.7 per cent to a total 
of 57,156 locomotives. Even more remarkable has been 
the increase of 115.3 per cent in the total weight of 
the locomotives. The number of passenger cars has 
increased from 33,595 to 44,623. The number of 
freight cars has risen from 1,248,826 to 2,130,110, an 
increase of over 70 per cent, but their capacity has 
increased over 120 per cent, from over 32,000,000 tons 
to over 71,000,000 tons. In 1898 the total number of 
employees was 874,558. Last year the total was 1,451,- 
000, an increase in the ten years of over 67 per cent. 
During the year there was paid out in compensation to 
employees over $1,000,000,000, which is an increase of 
110 per cent over the amount so paid out in 1898. 

Figures such as these tell most eloquently the story 
of the phenomenal development of the country during 
the past decade. That the prosperity of the railroads 
is intimately associated with that of the whole coun* 
try is proved by the fact that in the twelve months 
that followed the panic, the railways suffered a loss 
of over $330,000,000 in gross earnings. 

COMPARATIVE TESTS OF THE SCOUT CRUISERS. 

We have delayed making reference to the endur- 
ance tests of the scout cruisers "Chester," "Salem," 
and "Birmingham," in the hope that the official fig- 
ures would be made public. Recent developments, 
however, make it unlikely that these results will 
be available for some time to come. The unoffi- 
cial reports of the trials show that the comparative 
efficiency of the turbine and reciprocating engine is 
about what would be expected. The "Birmingham" 
with her reciprocating engines showed superior coal 
economy at the lower speeds. At the higher speeds 
the "Chester," equipped with Parsons turbines, gave 
the best results. Altogether, the honors of the trials 
lie with the "Chester," the "Salem" with her Curtis 
turbines proving to be, for reasons which did not de- 
velop until after the trial, a great disappointment. 
In the 24-hour sea speed test at full power, the "Ches- 
ter" steamed 601.92 nautical miles at an average of 
25.08 knots, while the "Salem" covered 588.96 knots 
at an average speed of 24.54 knots. The coal consump- 
tion of the "Chester" was 415 tons and of the "Salem" 
420 tons. The "Birmingham" broke down under the 
severe strain, and her failure illustrates once more 
the unreliability of the reciprocating naval engine 
when driven continually under maximum power at the 
highest speed. It is mainly the mechanical simplicity 
of the turbine, and its well-proved reliability when 
pushed to the limit of its power, that have made this 
type of engine so popular with naval men. 

Some months prior to these tests, the government 
carried out another series of tests under similar con- 
ditions, in which account was taken, not of the fuel 
but of the water consumption. Water consumption 
tests are the true criterion of an engine's economy, 
since they eliminate the question of boiler room effi- 
ciency, which may easily vary from 10 or 15 to 20 per 
cent because of the more intelligent firing on one ship 
than on the other. In these water tests at all speeds 
from ten knots to twenty-five, the two types of turbine, 
Parsons and Curtis, are reported to have shown about 
the same efficiency. On the recent endurance tests, 
however, the "Salem" exhibited at the lower speeds a 
far higher coal consumption, and a greater consump- 
tion, as stated above, at the highest speeds, though here 
the difference was much less. In explanation of her 
comparative failure, it is stated by the engineers of the 
"Salem" that the method of measuring coal by paint- 
ing white stripes around the bunker walls, and esti- 
mating the amount of coal consumed by the 
height of the coal in the bunkers with reference to 
these stripes, is a very rough-and-ready method, and 
may give inaccurate results; the amount of coal, as 
thus measured, depending upon the solidity or other- 
wise with which it is packed at the time it is taken 



aboard. Although this does not by any means 
prove that the "Chester" was favored, it certainly viti- 
ates the value of the results. It is also urged that the 
skill of the firemen might easily make a big difference 
in the coal consumption, favoring one vessel or the 
other, as the case might be. There is another explana- 
tion of the high coal consumption of the "Salem," 
which appears to us to be of much more weight. On 
the high-speed, all-day run it was found that the star- 
board turbine was running about fifteen revolutions 
slower than the port turbine; and the conviction of the 
engineers of the "Salem" that something must bq 
wrong was verified when the casing was opened up and 
it was found that a bolt, which had somehow found its 
way among the blading, had badly disarranged the 
latter. 

In view of these facts, we think that, when the in- 
jury to the "Salem's" engines has been repaired, these 
competitive trials should be run over again, but this 
time on a more thorough and scientific basis. The 
boiler and engine-room staff of every ship should be 
thoroughly trained, until it is perfectly familiar with 
the plant. The coal should be carefully weighed as it 
goes into the bunkers; care should be taken that it is 
similarly stowed in each ship; and both the fuel and 
the water consumption should be recorded. We are 
well aware that to carry out another series of trials 
along these lines would be costly; but in view of the 
enormous importance of the issues at stake, the money 
would be spent to good advantage. In spite of the 
good showing of the reciprocating engine at cruising 
speeds, it is certain that our future warships must be 
engined with the turbine. Hence the importance of 
making a wise choice between the Parsons and the 
Curtis type. Standardization is of prime importance 
in naval construction, and there should be but one 
type of turbine in all the ships of the future. The 
Parsons turbine may well stand upon its splendid 
record — a record which has been enhanced by the ex- 
cellent results achieved by the "Chester" in the re- 
cent trials. Its yo,unger rival, the Curtis turbine, how- 
ever, has advantages of a military character, which 
commend it strongly to naval men. Moreover, in the 
latest turbines of this type tested in Germany, water 
consumption economy has been obtained which ex- 
ceeds anything yet achieved by any marine turbine. 
For these reasons we consider that it is incumbent 
upon the Navy Department to use the opportunity pre- 
sented by the scout cruisers for another and more satis- 
factory series of tests. 

RETURN OF THE WRIGHT BROTHERS. 

The sudden rise of the Wright brothers from the 
obscurity of the struggling inventor to international 
fame and no small measure of wealth has in it a 
strong dash of the romantic. The exploits of these 
two Americans during the past eight months have 
placed our country far in the van of other nations; in 
the art of flight with heavier-than-air machines. Start- 
ing with the first public exhibitions in France and 
America, which were made simultaneously by Wilbur 
and Orville Wright, respectively, last September, the 
career of the former of the two brothers especially has 
been practically a continuous ovation. First at Le 
Mans, where on December 31st he made an unparal- 
leled flight of nearly 100 miles in 2 hours and 20 
minutes; later at Pau and Rome, where he taught 
several pupils how to operate the aeroplane in a 
dozen 15-minute lessons each, Wilbur Wright has been 
lauded in the highest terms, and has been the recipi- 
ent of distinguished attentions from the most promin- 
ent rulers of European countries. Orville Wright, 
since his accident at Fort Myer, has not made any 
flights; but he is, we understand, to resume the carry- 
ing out of the very difficult government contract next 
month. This involves a 10-mile cross-country flight 
across a deep valley, which is something the like of 
which has never been accomplished even by Wilbur 
Wright during all the 3,000 miles he has flown abroad, 
although he has at times risen more than 350 feet in 
height tests over smooth ground. In cross-country 
flying, however, both Farman and Bleriot so far hold 
the records. 

The idea of selling aeroplanes to governments, which 
these two inventors had in mind when they went 
abroad, seems to have succeeded almost beyond expec- 
tations. Italy, Germany, Russia, and England have 
either purchased or negotiated for aeroplanes, while 
in France the selling of the patent rights to a syndi- 
cate has made possible the rapid introduction of the 
machine. 

After completing the contract with our own govern- 
ment, which will be done next month at Fort Myer, the 
inventors intend to make further experiments looking 
toward the perfecting of an automatically stable aero- 
plane. 

• i » i * 



Members of the Signal Corps at Fort Myer, Va., 
have been making experiments with wireless telephony. 
They have succeeeded so far in communicating over a 
distance of five miles. The government has appropri- 
ated $30,000 for experimental work of this sort 
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ENGINEERING. 

The number of persons killed in train accidents dur- 
ing the months of October, November, and December, 
1908, as reported to the Inter-State Commerce Commis- 
sion, was 184, and the number injured 2,924. Acci- 
dents of other kinds, including those sustained by em- 
ployees while at work, and by passengers in getting 
on or off cars, etc., bring the total number of casual- 
ties up to 17,644 (798 killed and 16,846 injured). 

It is announced by Secretary of the Navy Meyer, 
that the voyage of the sixteen battleships around the 
world involved an outlay of only $1,500,000 more than 
would have been necessary had the fleet spent the 
time occupied on the voyage in home waters, either at 
anchor, or cruising, or engaged in the customary man- 
euvers. We quite agree with the Secretary that the 
investment of this sum by the government was one of 
the most fortunate and successful that could have been 
made. 

The record for canal excavation at Panama for a 
single month was again exceeded during March last, 
when 3,880,337 cubic yards were removed. This 
amount exceeded that of March, 1908, by 393,050 cubic 
yards. Of the grand total, 2,352,903 cubic yards were 
removed by steam shovels, and 1,527,434 cubic yards 
by dredges. The average daily excavation was 143,- 
716 cubic yards, which was nearly 7,000 yards more 
than the highest previous record, made in February 
last. 

The arrival of the 17,000-ton ocean liner "Lapland" 
marks the completion of the first trip of a new Red 
Star liner, and the addition of one more to the already 
large fleet of ships of great size plying between New 
York and Europe. The vessel is 620 feet long, 70 feet 
broad and 50 feet in depth. In addition to a double 
bottom and eleven water-tight compartments, she is 
provided with a center line bulkhead for additional 
safety. She will accommodate 450 flrst-class, 350 
second-class, and 1,500 third-class Passengers, and 
carries also a crew of 450 men. 

A refinement in yacht construction, introduced last 
year by Fife in the construction of "Shamrock," con- 
sists in the substitution of a thin slip of wood, known 
as a "slip feather," for putty, in stopping the seams 
after they have been calked. The "feather" is covered 
with a very tenacious glue, driven hard home into the 
seams, and left to dry. After the sides are planed 
off, a remarkably smooth surface is obtained, the skin 
of the vessel being to all intents and purposes in one 
piece. This method has the further advantage that 
there is no calking to work out when the vessel is be- 
ing heavily strained. 

The maiden voyage of the new White Star liner 
"Lorentic" from Liverpool to Montreal was watched 
with the greatest interest by the maritime world, be- 
cause of the fact that she is the first ocean steamship 
of great size to contain in her engine room a combina- 
tion of reciprocating and turbine engines. The equip- 
ment consists of two reciprocating engines, driving 
the wing propellers, and a turbine driving the central 
propeller. The ship is 565 feet in length. A sister 
vessel, the "Megantic," will make her first voyage early 
in June. The "Megantic," however, is driven by twin- 
screw, reciprocating engines. On the comparative re- 
sults obtained by these two vessels will largely depend 
the character of the motive power employed in the 
two new White Star steamers now building, the "Olym- 
pic" and "Titanic." 

Since July of last year, there has been in service on 
Long Island Sound a motor boat driven by a 25-horse- 
power marine gas producer. The plant is very com- 
pact, the special design of scrubber being only one- 
quarter the size of the generator, whereas, according 
to International Marine Engineering, from which the 
following facts are taken, the scrubber is usually about 
twice as large as the generator. The boat has given 
good satisfaction in all kinds of weather. The con- 
sumption is from one to one and a quarter pounds of 
coal per horse-power. In a ten-hour run, the cost of 
fuel at $6 per ton is 94 cents. The same size motor, 
operating on gasoline, would consume for the same 
work $3.50 worth of fuel. The gas producer occupies 
a space of four feet by six feet; its height over all is 
five feet; and the total weight is twelve hundred 
pounds. 

The action of the Public Service Commission in 
ordering the construction and operation of subway 
cars provided with two doors at each end of the car 
has stirred up the officials of the Interborough Com- 
pany to construct and put in operation a train of cars 
of their own design having single end doors and a 
wide center door. The Public Service officials claim 
that better results are obtained with the double-end- 
door type, while the company believes that the center 
door gives speedier service. It seems to us that in 
both types sufficient effort is not being made to secure 
a circulation of passengers by reserving one set of 
doors for entrance and the other for exit. At present, 
the public are allowed to use all doors for entrance and 
exit, as they please. 



ELECTRICITY, 

A novel device has been invented for use in hotels, 
to enable the patrons to determine the exact time at 
any hour of the day. A small telephone receiver is 
connected to the head of the bed in each room, and may 
be placed under the pillow, if desired. The device is 
connected to a master clock. When the sleeper wishes 
to know what time it is, he places the 'phone to his 
ear and presses a button. A set of gongs will then 
strike the hour, the quarter, and the number of min- 
utes past the quarter. 

In the textile industry it is customary to remove the 
small fibers of a thread by passing it through a gas 
flame: The main objection to this method is that most 
of the heat is wasted, and the products of combustion 
are injurious to the workmen. To overcome these dis- 
advantages, an electrical singeing apparatus has re- 
cently been devised. It consists of a tube of platinum, 
which is slotted at one side to permit of introducing the 
thread. The tube is heated by heavy current of low 
voltage. The products of the combustion are drawn 
off by an aspirator. 

It is somewhat difficult to control the temperature of 
an electrically-heated flatiron, owing to the fact 
that when in use it is chilled by contact with damp 
goods, while at other times it is apt to be over- 
heated. This difficulty is overcome by a recent in- 
vention, which provides a thermo-electric control. 
When the flatiron is in use, a large amount of current 
is permitted to pass through the heating coils, but 
whenever the heat rises unduly, a switch automatically 
introduces the resistance necessary to cut down the 
current. 

The North-Eastern Railway of England has just in- 
troduced an electric baggage car, designed to carry 
both parcels and fish. There are four compartments 
in the car, one at each end for the motorman, while 
the body of the car is divided at the center to form 
the separate luggage and fish compartments. A novel 
feature of the car is the arrangement of the couplers, 
there being three at each end. The center one is used 
for coupling to electrically-driven trains, while the two 
couplers at each side are required for coupling to a 
steam-driven train. The car is provided with four 125- 
horse-ppwer motors. 

According to a recent consular report, the telegraph 
offices in Japan numbered at the beginning of this year 
3,308, and the lines were 5,387 miles long, with a total 
length of wire 92,227 miles. Nearly 8,000,000 telegrams 
were handled during the year. All the naval vessels 
are equipped with wireless telegraphy, and some suc- 
cessful experiments have been made with the wireless 
telephone. The system of wireless telegraphy used is 
known as the Teishinsho, which is said to differ from 
the Marconi and De Forest systems. Most of the Jap- 
anese steamships on foreign lines are equipped with 
wireless telegraph apparatus. 

The congestion of traffic around the new Union Sta- 
tion in Washington has made it necessary to provide 
special signaling systems for the trolley cars running 
to this point. The problem, which was quite a serious 
one, has now been solved by the use of switch and 
signal towers at the important switching points. 
These towers are ornate structures, consisting of small 
cabins mounted on posts and raised about 8 feet above 
the sidewalk so that the switchman has a clear view 
of the car lines. The signals consist of colored lights 
placed under grated openings in the car tracks. An 
interlocking switch and signal system is employed 
to prevent mistakes on the part of the switch operator. 
The signal will not show clear until the switch has 
been properly thrown, and thereafter the switch lever 
cannot be operated until the car crosses over the 
signal. 

A recent number of the Electrical World contains an 
interesting suggestion, by which the distance and di- 
rection of a wireless sending station may be deter- 
mined. It will be remembered that at the time of the 
collision between the "Florida" and the "Republic," 
the "Baltic," although but 65 miles away when first it 
received the signals of distress, was unable to find 
the "Republic" for twelve hours, during which time 
it: had steamed over a course of 200 miles. Had there 
been some method of determining the position of the 
"Republic," the distance could have been covered in 
four hours. The method suggested by the writer in 
the Electrical World is based on Duddell's rule that the 
distance between the transmitter and receiver multi- 
plied by the strength of the incoming current is a con- 
stant. If the "Baltic" had noted the increase or de- 
crease of current while proceeding in one direction 
as compared with the variation when proceeding on 
another course, she could theoretically have figured 
out the exact location of the sinking vessel. While in 
practice it would be much more difficult to locate the 
exact position of the sending station by this means, 
owing to the variations due to other conditions, an ap- 
proximate position might be calculated, which would 
undoubtedly be better than none at all. 



SCIENCE. 

It is reported that a syndicate prospecting 150 miles 
south of Suez, on the Red Sea coast, has struck oil, 
the gusher giving increasing quantities daily, and in- 
dicating large reserves. The possibility of a cheap 
supply of fuel is a discovery of the greatest importance 
to Egypt. 

An attempt is to be made to acclimate the Korean 
wild fig in California. The fig, growing on a hardy 
vine, on trees, trellises, and hedgerows to a height of 
30 feet, bears a delicious fruit. Some of the seed has 
been sent to the Department of Agriculture, Califor- 
nia State University. The fig grows wild in Korea, 
and has proven of great value there. 

Walter Wellman announces that he will renew his 
efforts to reach the North Pole by means of his dirigi- 
ble airship this summer. Capital has been supplied 
by Americans. The general plan of the expedition re- 
mains as it: was. In other words, the. airship will be 
assembled and inflated at the headquarters station^ 
Danes Island, Spitzbergen, and -will proceed northward 
some time in August. 

Dr. H. O. Beeson states that -a -very common and 
entirely avoidable cause of indigestion is the use of 
common salt in excess. Salt, if used in the propor- 
tion of 4. parts or less to 1,000, is beneficial to digestion, 
but beyond 6 parts to 1,000 it is positively harmful. 
Our daily average consumption is approximately 22.5 
parts to 1,000, whereas sea water contains only about 
27 to 1.000. Our daily army ration contains 307 grains 
of salt, of which only 15 are assimilated. 

On May 1st the Delaware, Lackawanna ec Western 
Railroad installed on its through trains a system of 
supplying water to passengers which must commend 
its,elf to those who have the public health at heart. In 
every car a slot machine is installed, -which supplies 
paraffine drinking cups for 1 cent apiece. The passen- 
ger uses this paraffine vessel, and throws it away after 
use. The principle of the scheme is so good, and its 
advantages so obviovis, that they need not be dilated 
upon. 

In order to test whether or not his apparatus lor the 
prevention of mountain sickness is a success, Prof. 
David P. Todd will conduct experiments in balloon- 
ing. It is Prof. Todd's idea to establish on some lofty 
peak an astronomical observatory, in the clear atmos- 
phere of which it will be possible to make better astro- 
nomical observations than are now obtained. To carry 
out that idea, he intends first to ascertain whether or 
not mountain sickness can be prevented at elevations 
exceeding 6,000 feet. He has devised a special appara- 
tus for supplying compressed air which he hopes may 
attain the object. 

Misuse or excessive use of the X-ray is made the 
subject of a scathing criticism by Dr. Gordon G. Bur- 
dick of Chicago. The average X-ray operator in his 
opinion is thoughtless and careless to a degree, and 
one who will bear the marks of his blind enthusiasm 
to the grave. To see many of the electricians who 
have lived in the atmosphere of the X-ray laboratory 
is to see a living death personified. The tissues be- 
come corroded, and life is bearable only under the in- 
fluence of opiates. It is sad to think that these men 
cannot plead ignorance, and that they have sadly and 
wantonly abused the supreme diagnostic agent of mod- 
ern medicine. 

The effect of earth shine upon the moon is a familiar 
one to many people, though probably few of them 
know the cause of the effect. When the moon is in 
its first quarter the dark portion of it is often faintly 
visible. The bright quarter is, of course, illuminated 
by direct sunlight, but the remainder is only seen by 
virtue of the faint light reflected from the earth. 
This faintly illuminated portion has been successfully 
photographed by M. Quenisset at the Kuvisy Observa- 
tory, and it appears likely that the results will present 
many points of interest to astronomers. The light 
received from the earth naturally falls at a different 
angle from that at which light is received from the 
sun, therefore it is reasonable to expect a slightly dif- 
ferent effect of light and shade on the irregularities 
of the moon's surface. 

Prof. H. H. Turner, F. R. S., of Oxford, England, in 
a recent paper refers to the number of earthquake 
observatories which have been constructed and 
equipped with delicate instruments that can detect 
and record the tremors of the earth's crust very ex- 
actly in regard to time and extent. From these re- 
cords it appears that there are every thirty years 
some thirty thousand minor shakes of the earth in 
different localities. Of all these only sixty are world 
shaking and observable at a great distance. The Ital- 
ian earthquake some months ago was one of this 
class. In speaking on the distribution of earthquakes, 
their periodicity and of their prediction, Prof. Turner 
states that "a shifting of the earth's axis, even to 
the slightest degree, would impose a great strain on 
some parts of the earth's crust, and this might ex- 
plain earthquakes and In turn lead to appreciable re- 
sults in foretelling them." 
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CORK-LINED FABBIC-A TEXTILE NOVELTY. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

A new fabric has been brought out in France, known 
as Tissu-Liege, or cork tissue, and it is now manufac- 
tured on a commercial scale. Cork, cut in very thin 
layers and treated so as to be quite flexible, is applied 
to almost any kind of woven fabric for this purpose. 
In this way a fabric is obtained which is quite water- 




A COAT MADE OF COBK-BACKED FABBIC. 

proof, and very light, odorless and comfortable in 
general. It is designed specially to take the place of 
rubber cloth and to overcome the numerous disadvan- 
tages of the latter. 

The cloth fabric is faced with the thinly-cut cork 
upon one side only, leaving the outer side of the usual 
appearance. If desired in certain cases, the cork layer 
is placed between two layers of cloth. In the process 
of manufacture the cork is given a preliminary treat- 
ment by which it is freed of its resinous matter. It 
becomes quite flexible and is cut into very thin sheets. 
A sheet is placed upon the fabric and is tightly pressed 
upon it. Any of the usual fabrics can be used with 
the cork layer, cotton, vool, silk, ramie, jute, and 
others. The operation does not change any of the 
properties of these fabrics nor their external appear- 
ance. Felt as well as leather can be employed in this 
way. 

The fabric thus cork-lined does not deteriorate in 
the course of time, which is the case with rubber 
cloth.- It is well known that rubber, especially in 
thin layers, quickly deteriorates and after a time be- 
comes brittle and cracks, thus losing its waterproof 
character. Because of the lightness of the cork, a 
garment made of Tissu-Liege is scarcely over half a 
pound heavier than the same when untreated. Those 
who feel the weight of rubber cloth garments will see 
this advantage at once. It might be thought that the 
cork could not be supple when thus applied, but in 
reality it is made as supple as cloth; for the cork is 
treated so as to be quite freed from the resinous bodies 




THE CAMEBA WITH ITS THREE LENSES AND SOCKET 
IN FBONT FOB A COMMON CONDENSES. 



which make it brittle, and is cut in very thin layers 
of 1/10 millimeter (1/250 inch). It is somewhat sur- 
prising to see that such a cork fabric can be bent and 
folded down without the slightest sign of breaking, 
and in fact the cork is now as flexible as cloth, owing 
to the extraction of the resinous parts. 

■ m 1 • > » 1 

A NEW COLOB-PHOTOGBAPHY PROCESS. 
DESCRIPTION OF A NEW CAMERA FOR TAKING AND PROJECT- 
ING PHOTOGRAPHS IN NATURAL COLORS. 

Amateurs would no doubt use much oftener the 
three-color process for obtaining views in natural col- 
ors were it not that there is a considerable complica- 
tion in carrying out the method as it is employed at 
present, at least when we compare it with ordinary 
photography. When well handled,, the use of the three 
screens for color photography will give very pleasing 
results, and these are well worth the pains which are 
spent in this way. However, there is not only the 
difficulty in taking the three exposures with the color 
screens, but after the plates are obtained they must 
be matched exactly in order to secure the proper com- 
bined effect. On the other hand, owing to the intro- 
duction of the new autochrome and similar plates for 
taking photographs in colors upon a single plate, It is 
to be feared that the three-colof process will be aban- 
doned unless there is some more simple means found 
for carrying it out. This seems to be the case, how- 
ever, with the apparatus devised by M. Andr6 Cheron, 
of Paris. 

What is characteristic of M. Charon's apparatus is 
that it not only takes the three views upon a single 
plate and in one operation, but that it also serves, 
after the plate has been obtained, for projecting the 
views upon a screen, as would be done in a stere- 
opticon, so that we can observe the views in theif 
natural colors and greatly enlarged, without taking 
much more trouble than is found with the use of an 
ordinary camera. For this purpose he employs a cam- 
era of small size like that illustrated herewith, and 
makes use of three lenses of the same kind, one for 
each of the red, yellow, and blue color screens. These 
screens are properly graduated in color beforehand so 
as to secure the proper effect. The lenses are of the 
fixed focus type such as are used in the non-focusing 
kodaks. In the rear of the camera is an ordinary 
plate holder. The plate used is large enough to take 
all three images from the three lenses, and owing to 
the reversed effect there are thus two images at the 
top of the plate and one at the bottom. As the images 
given by the lenses are less than two inches in diam- 
eter, all three of them can be taken upon a 4 x 5-inch 
plate, so that the camera is of small and portable size. 
A shutter of the rolling curtain type is mounted next 
to the plate and allows of making the exposures. The 
color screens are adjusted with the lenses so that the 
exposures for the three lenses can be made at the same 
time. After exposing the plate, it is developed, and 
from the negative a positive or lantern transparency 
is made in the usual way, so that it also contains the 
three images in black and white. For making the 
projection on the screen in natural colors, the trans- 
parency is placed in an open slide or plate holder and 
put in the position occupied by the original plate. A 
lamp, such as a Welsbach burner or other good light, 
is placed back of the camera so that the beams of 
light pass through the plate and out through the 
lenses. These, as already stated, are of the constant- 
focus type, that is, they are focused only for parallel 
rays coming from the distant object, and such rays 
are brought to a focus on the plate. If now the light 
be sent through the image, this light will be divergent 
at first, but upon reaching the lens the rays will be 
brought to a parallel beam such as the lens received 
from the distant object in the first place. Such rays 
therefore will not be concentrated on the screen placed 
in front of the camera. Taking the case of a single 
image and its lens, the parallel rays given out from 
the lens can be brought to a focus on the screen by 
using a second lens in front of the first one. With 
the color screen still in place the red image would 
thus be obtained on the screen. The second combina- 
tion lens would project the blue image which would 
be superposed on the first, and the same would be the 
case with the yellow image, so that the three differ- 
ently-colored images being thus superposed upon the 
screen would give the image in natural colors. How- 
ever, in practice, it would be a complicated matter to 
use three extra lenses. M. Cheron has found that he 
can concentrate all three images on the screen and 
at the same point by using a large condensing lens of 
the usual type, which he inserts in the circular socket 
surrounding the three lenses. It will be seen that 
the projection of the images on the screen is thus 
accomplished in a simple and quite automatic man- 
ner, since all the adjustments are made beforehand 
so that the three images fall upon the screen and are 
exactly matched, simply by placing the large lens in 
position. Thus the projection can be carried out by 
the use of the camera itself, and there is no extra 
apparatus whatever to be set up outside of the source 
Of light and the screen. 



Each of these lenses has a diaphragm which is set 
properly for the correct color values once for all for 
taking the photographs. However, the relation of the 
color values is not the same upon the photographic 
plate as it is for the eye, so that when it comes to the 
projection of the images the diaphragms have to be 
readjusted so as to give the correct proportions for 
human vision. This second adjustment, as well as the 




SPECIMEN OF COBK-BACKED FABRIC. 

first one, is found once for all, so that it is repeated at 
will without any further trouble. In order to give the 
correct adjustment of the images, the plate holder 
which carries the transparency is mounted on a pivot, 
so that if there is any slight difference in position this 
can be corrected by observing the projection on the 
screen and turning the camera until the right effect 
is secured. Should it be desired to take views of ob- 
jects being nearer the camera than the use of the con- 
stant-focus lenses will allow, we can, insert the large 
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FABRICS LINED WITH CORK. 

condensing lens, or another lens of the same diameter 
can be placed in front of the three lenses. The rays 
from the object will be then rendered parallel by the 
large lens before they pass into the small ones. 

An objection may be made that the pictures can 
only be viewed in colors instead of seeing them upon 
a single plate, as is the case with the Lumiere proc- 
ess; but as the Lumi6re plates are not very trans- 
parent, they cannot be well projected except by cal- 
cium light or a strong arc light, and this is not always 
within reach of the amateur. M. Cheron's process 
allows of using a gas burner and can thus be employed 
by anyone, which is a distinct advantage when it 
comes to projection work. At the same time the views 
seen in large size on the screen are more agreeable 
than the small views. The size of the projected image, 
when an incandescent gas burner is used, is about three 
feet in diameter, and good illumination of the image 
is obtained. With a stronger light the diameter can 
of course be increased. Another point is that this new 
camera could, with certain modifications, be used for 
taking and projecting moving pictures in colors. 



A reagent which yields a more delicate and charac- 
teristic test of the presence of arsenic than is given 
by Bettendorff's reagent is made by dissolving 1 part 
of calcium hyposulphite in 10 parts of fuming hydro- 
chloric acid. A few drops of this solution added to 
the suspected liquid produce an orange red coloration 
on standing if arsenic is present. If the quantity of 
arsenic is large, a brown precipitate is ultimately 
formed. 
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TRANSPARENCY SHOWING THE THREE IMAGES FOB 
PROJECTION THROUGH THE THREE COLOR SCREENS. 
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THE MOST POWEBFUL LOCOMOTIVES EVER BUILT. 

The Baldwin Locomotive Works have recently com- 
pleted for the Southern Pacific Company two Mallet 
articulated compound locomotives, which are undoubt- 
edly the heaviest engines thus far built for any rail- 
way. These locomotives have eight coupled wheels in 
each group, and in accordance with the previous prac- 
tice of the builders, are equipped with two-wheeled 
leading and trailing trucks. The constructive details 
embody various features of special interest. The cal- 
culated tractive force of this design is 94,640 pounds. 
The locomotives will be used on the Sacramento Divi- 
sion between Roseville and Truckee, where the maxi- 
mum grade is 116 feet per mile, and the rating 1,212 
tons of cars and lading. 

The enormous size of the engine will be readily ap- 
preciated from a study of the following dimensions: 
The high-pressure cylinders are 26 inches diameter by 
30 inches stroke; and the low-pressure cylinders, 40 
inches diameter by 30 inches stroke. The boiler is 



placed in the piping system between the high and low- 
pressure cylinders, is located in the smokebox. 

In order to facilitate repairs, the boiler is provided 
with a separable joint, which is placed at the rear end 
of the combustion chamber. The joint is effected by 
riveting a ring to each boiler section, and uniting the 
rings by 42 bolts, 1% inches in diameter. Two of the 
illustrations show the boiler separated at this point, 
the forward half resting upon the forward truck, upon 
which the low-pressure cylinders are carried, the rear 
half with the high-pressure cylinders being carried 
upon its own frame and wheels. 

The waist-bearer under the combustion chamber is 
bolted into place, while the front waist-bearer and the 
high-pressure cylinder saddle are riveted to the shell. 
The dome, which is of cast steel, is placed immediately 
above the high-pressure cylinders, and the arrange- 
ment of the throttle and live steam pipes is similar to 
that used on heavy articulated locomotives previously 
built at these works. The exhaust from the high-pres- 



low-pressure reverse shaft is placed on the center line 
of the engine, and is fitted with a universal joint lo- 
cated immediately above the articulated frame connec- 
tion. The joint is guided between the inner walls of 
the high-pressure cylinder saddle. In this way the re- 
versing connections are simplified, and when the en- 
gine is on a curve the angular position of the reach 
rod has practically no effect on the forward valve mo- 
tion. This arrangement has been made the subject 
of a patent. 

One of the locomotives is equipped with vanadium- 
steel frames, and the other with frames of carbon 
steel. The connection between the frames is single, 
and is effected by a caat-steel radius bar, which also 
constitutes a most substantial tie for the rear end of 
the front frames. The fulcrum pin is 7 inches in di- 
ameter; it is inserted from below, and held in place 
by a plate supported on a cast-steel crosstie, which 
spans the bottom rails of the rear frames between the 
high-pressure cylinders. The' weights on the two 




Low-pressure engine and truck with combustion chamber, superheater, 
and smokebox of boiler. 



The boiler, separated at forward tube plate from combustion chamber. Mounted on the 
same frames are the high-pressure cylinders. 




Total weight engine and tender, 300 tons. Drawbar pull, 94,640 pounds, Cylinders : Two high-pressure, 26 inches by 30 inches ; two low-pressnre, 40 inches by 30 inches. 

Diameter of boiler, 7 feet ; heating surface, 6,393 square feet. 

THE MOST POWEBFUL LOCOMOTIVES EVEB BUILT. 



84 inches diameter; the firebox is 10 feet 6 inches 
long; the fire tubes, 21 feet long; and the feed-water 
heater tubes, 5 feet 3 inches long. The total heating 
surface is 6,393 square feet. The steam pressure is 
200 pounds to the square inch. The total weight on 
drivers is 394,150 pounds; the total weight of engine 
is 425,900 pounds; and the engine and tender together 
weigh just under 300 tons. The maximum pull on the 
drawbar is 47 tons. 

The boiler is straight-topped, 84 inches in diameter, 
and is equipped for oil burning. The fire tubes are 21 
feet long; they terminate in a combustion chamber, 
54 inches long, in front of which is a feed-water heater 
63 inches in length. Two non-lifting injectors are pro- 
vided, and they discharge, right and left, into the feed- 
water heater chamber, which is kept constantly filled 
with water. The feed passes out through the top of 
the chamber^ and is then delivered into the main bar- 
rel through two checks, placed right and left immedi- 
ately back of the front tube sheet. A superheater, 



sure cylinders passes into two pipes which lead to the 
superheater. The steam enters the superheater at the 
front end of the device and passes successively through 
six groups of tubes. It then enters a T connection, 
from which it is conveyed to the low-pressure cylin- 
ders through a single pipe having a ball joint at each 
end and a slip joint in the middle. The steam distri- 
bution is controlled by 15-inch piston valves, which 
are duplicates of those used on the high-pressure cyl- 
inders. The final exhaust passes out through the 
front of each casting, into a T connection, which com- 
municates with a flexible pipe leading to the smokebox. 
The slip joint in this pipe is made tight by means of 
snap rings and leakage grooves. At the smokebox 
end the ball joint is fitted with a coiled spring, which 
holds the pipe against its seat. 

Reversing is effected by the Raggonet power gear, 
which is operated by compressed air and is self -lock- 
ing. The gear is directly connected to the high-pres- 
sure reverse shaft. The reach rod connectiom to the 



groups of wheels are equalized by contact between the 
front and rear frames, no equalizing bolts being used 
in this design. The front frames are stopped imme- 
diately ahead of the leading driving pedestals, where 
they are securely bolted to a large steel box casting, 
previously mentioned, which supports the low-pres- 
sure cylinders. 

The boiler is supported on the front frames by two 
bearings, both of which have their sliding surfaces 
normally in contact. The front bearing carries the 
centering springs, and the wear is taken, in each case, 
by a cast-iron shoe 2 inches thick. Both bearings are 
fitted with clamps to keep the frames from falling 
away when the boiler is lifted. 

The locomotive is readily separable, as the joint in 
the boiler is but a short distance aEead of the articu- 
lated frame connection, and all pipes which pass the 
joint are provided with unions. The separable feature 
was tested by the builders, and proved entirely feas- 
ible. The tender is designed in accordance with Aseo> 
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elated Lines standards, and is fitted with a 9,000-gallon 
water-bottom tank. The capacity for oil is 2,850 gal- 
lons. The trucks under both the locomotive and ten- 
der are equipped with "Standard" solid forged and 
rolled steel wheels. The detail parts of this locomotive 
have, where possible, been designed in accordance with 
existing standards of the Associated Lines. The en- 
gine is practically equivalent, In weight and capacity, 
to "two large Consolidated type locomotives, and in 
spite of Its great size, presents a pleasing and sym- 
metrical appearance. 



narily, the line of nodes comes into line with the radius 
of the earth's orbit twice each year, and an eclipse is 
possible only when the moon is at or near one of the 
nodes. In nine years the plane of the moon's orbit 
makes one-half a rotation; and as a consequence, one 
more eclipse season is included In the number which 
belongs to this period. 

In the year 1909 there will be two eclipses of the 



$200 In Prizes for the Best Garden. 

If you have a small garden and you are proud of it, 
the readers of American Homes and Gardens want to 
know all about it. Fof the encouragement of those 
who have converted an unsightly lot into a lovely, 
blossoming piece of ground, however small, the Editor 
of American Homes and Gardens offers cash prizes 
aggregating $200. 

The prizes are offered i«r the best-planted, developed 
and successful . village or suburban gardens. The 
EHitor and the readers of American Homes and Gar- 
dens Want to know how you planted your garden and 
what success you had with it. You need not be a 
skilled writer to compete. 

-The unusual opportunity offered in the Garden Com- 
petition should call fbrth Immediate and. practical re- 
sults. . It Is a project that should, appeal Jalike to the 
owners and creators' <£f gardens, aijcfv to those who 
want, helpful hints and suggestions on the making of 
a small garden.- Pot 'It; is tbe home gardea, the in- 
expensive honie-grown ,gar4en; : for whieh. these prizes 
are, offered. In other..' words*' the ^gardens-of the, peo- 
ple! as distinguished JrojrF the- gardens of the gar- 
deners. Everyone may hatfra, small garden, even if 'if 
be but a front yard, anil 'it is;pVeeiSely thetie hoine 
gardens which, are made and tended Iff the family that 
are sought in this competition. 

The Garden Competition raises the .plain question, 
Who has the best garden? And the .readers of. the 
Scientific American are invited, with the utmost cor- 
diality, to answer this question. 

If your garden is a small one, so much the better. 
No' garden is too unimportant for consideration in this 
competition, for the award of the prizes will be based 
on the merits of the gardens as gardens, and hot on 
their size and cost. 

This competition affords a splendid opportunity to 
give many persons pleasure by making known the 
beauties of your own garden to them; but it should 
help and stimulate others in new and other garden 
work, by giving them some ' detailed information as 
to the successful gardens others have created. And 
if one garden is good, two are better and three more 
so, until a whole community may be alive with this 
richest of rural treasures. The practical questions 
are, How is it done, and what can be done? These 
two questions, it is hoped, will -be abundantly answered 
in the material sent In for this competition. We In- 
vite our subscribers and readers, and their friends, 
and the friends of their 1 friends, who have gardens 
that they think of real Interest and- beauty, or who 
may possess choice bits of garden loveliness, to enter 
this competition 

The full conditions of .the contest- will be found in 
the May number of American Homes and Gardens. 







"Axis "of r Eorfhs Orbit 




Position of the earth at the time of the eel. 

sun .and two Xft the*jnooh-^oh June 3rd, a total eclipse 
of the moon; ion; June l?thj a central eclipse of the 
sun; on -November 26th, a total eclipse of the f moon; 
and on December 12th, a partial eclipse of the sun. 
The position of the earth at; the time of the eclipse 
is shown for each of these dates In Plot 1. 

Plot 2 is a plot of tlje mood's orbit for" the rhonth 
of June. That part- of the otblt which Is above the 
plane of, the. ecliptic is; represented by a full line. The 
position of the. moon is Shown at Greenwich noon for 




THE LUNAR AND SOLAS. ECLIPSES IN JUNE, 1909. 

BY PROF. FREDERIC R. HONEY, TRINITY COU.EQE. 

The gradual advance of the dates of eclipses was 
clearly illustrated in the year 1908, which included 



i£- is 
The moon's orbit for the month of Jnne. 

each day from the 1st to the 28th .and also for the 
3rd And 17th at the time of the eclirise. In each case 
the projection of the moon's orbit radius. On the plane 
of. the : ecliptic would coincide -with that t>f ..the earth 
if the two plots "were combined in "one, drawing. Sjnce 
they are shown separately, they are respectively paral- 
lel; and the line of? nodes SfN' is. shown- in its position 
relatively to the orbit radii of the earth and moon. 

Figs. 1 and 2 are projections of the earth on a plane 
which is parallel to its axis and perpendicular to the 



earth shown at the corresponding dates in Plot 1. 

On June 3rd, 13.5 h., when the moon will be near 
the descending node N', she will come wholly within 
the earth's shadow. The eclipse, seen in the direction 
of the arrows, will be partly visible at Washington, 
the moon rising eclipsed. The beginning of the eclipse 
will be visible in South America, Africa, Europe, and 
southwestern Asia. The end will be visible in Africa, 
central and western Europe, South America, and 
nearly the whole of North America. 

During the Interval between the two eclipses the 
moon's orbit will be below the plane of the ecliptic, 
as shown by the dotted line. The eclipse of the sun 
on the 17th (17 d. 11.5 h.) will occur some time after 
the moon has passed the ascending node N. The dis- 
tance from the ecliptic will be so great that the vertex 
of the moon's shadow will pass very near the north 
pole. (Pig. 2.) The path of the moon's shadow is 
shown in Pig. 3, which is an enlarged projection of a 
portion of the earth's surface near the pole on a plane 
which is perpendicular to its axis. In this projection 
the position of the meridian of Greenwich, and of one 
from which a central eclipse will be visible at noon, 
are shown. The latter, in Fig. 2, is indistinguishable 
from the great circle which represents the earth, 
which is approaching the summer solstice, when the 
meridian at noon will coinpide with a b, the plane per- 
pendicular to the ecliptic which will contain the 
earth's axis. The central eclipse between latitudes 
51.5 deg. N. and 64.25 deg.N. will be total; and be- 
yond these limits it will be annular. In Pig. 3 the 
path of totality is limited by arrowheads. A central 
eclipse shows that" the vertex of the moon's shadow 
..reaches the earth where the eclipse is total; and that 
it does not <juite reach it beyond these limits; i. e., 
the length of the shadow does not differ very much 
from that jof the inopn's , orbit radius,, which at ,the 
date of the solar eclipse will be about 236,000 miles. 
"As a partial eclipse it will be visible, in nearly all 
North America, Greenland, Iceland, Japan, north Phil- 
ippines, China, Siberia, and- a small part. of northern 
Europe. It will be visible at; Washington, the sun 
setting eclipsed. . . 



A $10,000 Aviation Prize for America. 

* With a view to encouraging inventors to complete 
their machines and make flights this summer at New 
York, the Aeronautic Society has decided to offer' a 
prize of $10,000 for a flight of 100 miles. . This prize 
will be divided into five sections, the fir,st of which — 
$2,000— will be awarded to the aviator who makes the 
fastest circuit of the Morris Park race track — 1% 
miles — at the first 1909 exhibition and meet of the 
Society on the 29th instant; or, if no machine makes 
the flight on that date, to the first one that accom 
plishes it upon any subsequent exhibition-flight day, 
which will probably be Saturdays throughout the-sum- 
mer. Proportionate amounts will, be given for a flight 
less than a complete circuit on May 29th. As soon as 
the first section has been won, announcement will be 
made of the flight required to win the second sec- 
tion, etc. 

The offering of so liberal a prize for flying machines 
only at this time should make it worth the while of 
wealthy sportsmen to aid inventors to a considerable 
extent financially, with "the abject in view of winning 
it. "Besides flying for the cash prize, each aviator can 
at the same time set up a record for the Scientific 
Amebican Trophy— a. record which, if unsurpassed dur- 
ing the year, will entitle the holder to be declared 
the winner for 1909 and to have his name and record 
inscribed upon the trophy. Any aviator winning it 




June 3 



Plane of EclLptjc_ 




June 17 



Projections of the earth on a plane which is parallel to its axis and perpendicular to the plane of the 

ecliptic at the dates of the eclipses. 

THE LUNAE AND SOLAS ECLIPSES IN JUNE, 1909. 




June 17 



The path of totality. 



three eclipse seasons; the first occurring in the month 
of January and the last in December, the average in- 
terval between eclipse seasons being less than six 
months. The plane of the moon's orbit makes one 
complete rotation in a direction contrary to her orbital 
motion in a little over eighteen years and a half. Ordi- 



plane of the ecliptic at the dates of the eclipses. In 
these projections more than one-half of the visible 
hemisphere is illuminated between the dates of the 
vernal equinox and the summer solstice. This area 
gradually diminishes as illustrated in the figures, 
which may be compared with the positions of the 



three times in three different years will become the 
permanent winner. 

To encourage its members, over a score of whom are 
building aeroplanes, the Aeronautic Society has of- 
fered three $250 prizes for the first three machines 
making a 'flight of 500 feet at Morris Park. 
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truth about the "dreadnoughts." 

To the Editor of the Scientific American: 

As a constant reader of the Scientific American I 
read with great pleasure your article in the last issue, 
"The Truth About the German 'Dreadnoughts.' " I 
wish to say that I have always followed the naval con- 
structions of the different powers very closely, and 
find that your statement is absolutely correct as to the 
numbers of ships laid down by Germany, their arma- 
ments, etc. 

After having read so many articles about the 
"menace" of the German navy, the exaggerated num- 
bers of ships laid down by Germany, as seen almost 
daily in the British newspapers, and, sorry to say, 
copied quite extensively by many papers in this coun- 
try, it is really refreshing to read the plain truth 
which you have so nobly represented to your readers, 
and which, believe me, will not only make the Sci- 
entific American the cleanest and most reliable paper 
in this country, but will make it a necessity to every 
reader who reads to learn the truth! 
Cincinnati, O. Louis Kayser. 
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be made in small sections of black cloth arranged to 
roll up on cylinders, exposing the white ground under- 
neath, the cylinders being turned simultaneously by 
electric motors. 



THE NEW GERMAN PHOTOGRAPHY. 
To the Editor of the Scientific American: 

I noticed in your last week's issue an article regard- 
ing a new phonograph invented by Nees, Hamburg, 
Germany. As your article gave but little data on its 
workings, perhaps the following may prove of interest 
to your readers. 

The instrument is a clumsy affair, its waxed record- 
ing and transmitting cylinder being about ten times 
larger than the ordinary phonograph. The recording, 
however, is made very much like the common type 
of instrument: tie vibrations of the stylus are tan- 
gential to the cylinder. 

In the transmitter no stylus is used, nor vibrating 
diaphragm, but a smooth cylinder revolving synchro- 
nously with the waxed one, and in contact with it. 
A fine jet of compressed air is directed against the 
line of vibrations on the wax and can only escape 
through the grooves in the wax made by the stylus in 
the recorder. In line with the jet of air is placed the 
horn, thus involving the characteristics of a syren. 

Washington, D. C. E. H. Hawley. 



more About Signaling to mars. 

Prof. Pickering's idea of signaling to Mars by means 
of a huge system of mirrors, which will flash the sun's 
light rhythmically to our planetary neighbor, seems 
to have attracted not a little attention, and to have 
called fortn other schemes from more or less eminent 
scientists. 

Prof. Pickering believes that $100,000 should be 
spent in prelirainarywprk before any attempt is made 
to flash signals. These preparations will consist in 
the building of a huge telescope,: and in experimental 
observations made with the co-operation of the fore- 
most astronomers of the world. The object of this 
preliminary work is to decide whether or not the 
canals of Mars are really artificial. In all, three 
years' time would be consumed in these preliminaries. 

A correspondent of the New York Sun, who states 
that he is a practical heliograph man, calls attention 
to a fact which seems to have been overlooked. Prof. 
Pickering proposes to make mirrors of such assize that 
they must necessarily be moved by machinery. His 
idea appears to be that if they were each ten feet 
across, there would be about 500 of them to the nine. 
The heliograph man points out that a pocket mirror 
two inches square will do just as much work as a 
mirror that is ten feet square. All that any mirror 
can reflect is the single image of the sun. He states 
that it is possible to flash from 6 to 48 miles with a 
shaving glass. This seems to be borne out by the 
fact that the standard size of an army heliograph is 
less than 4 inches. Hence, 10-foot mirrors would 
hardly be any more serviceable than 4-inch mirrors. 
The Sun's correspondent suggests that instead of 
spending $10,000,000 on an, elaborate system of me- 
chanically-moved mirrors, it will be much cheaper to 
buy 5,000 10-cent mirrors, or to make a bargain with 
any looking-glass manufacturer to sell scraps of sil- 
vered plate glass at least two inches square. An army 
of 5,000 men should then be deployed, stationed ten 
feet apart on the Staked Plains of Texas. They 
should be given a front sight which will enable them 
to aim at Mars. 

Prof. David Todd of Amherst College also intends to 
improve the opportunity offered by the earth's proxim- 
ity to Mars next autumn to discover whether or not 
the planet is really inhabited. He assum'es that if 
Mars has inhabitants, and if they are as intelligent 
as we are, they may possibly attempt to communicate 
with the earth at that time, and that they may employ 
Hertzian waves for the purpose. It is his plan to 
take the most sensitive wireless telegraph receivers he 
can find up in a balloon, in order to diminish any ob- 
structive influence that the atmosphere may exert, 
and listen for signals in space. We wonder how Prof. 
Todd can tell whether his signals come from Mars, or 
whether the receivers have not simply responded to 
electrical waves sent out from the sun. 

Attention has already been called in these columns 
to Prof. Wood's idea of using a large black spot on 
the white alkali plains, with which signals may he 
"winked." According to Prof. Wood, the spot could 



Official meteorological Summary, New York, N. If., 
April, 1909. 

Atmospheric pressure: Highest, 30.65; lowest, 29.70; 
mean, 30.06. Temperature: Highest, 80; date, 19th; 
lowest, 24; -date, 11th; mean of warmest day, 64.5; 
date, 19th; coolest day, 34.5; date, 11th; mean of maxi- 
mum for the month, 57;' mean of minimum, 42; abso- 
lute mean, 49.5; normal,*. 48.7; excess compared with 
mean of .39 years, 0.8. . Warmest mean temperature of 
April, 54, in .1871 ; coldest mean, 41, in 1874. Absolute 
maximum and minimum for this month for 39 years, 
90 and 20. Average daily excess since January 1, 2.6. 
Precipitation: 5.93' r ; greatest in ,24 hours, 2.80; date, 
14th and 15th; average of this month for 39 years, 
3.39. Excess, "2.54. Accumulated excess since Janu- 
ary 1, 1.80. Greatest April precipitation, 7.02, in 1874; 
least, 1.00, in 1881. Snowfall, melting as it fell, 0.08 
inch. Wind: Prevailing direction, northwest; total 
movement, 10,420 miles; average velocity, 14.5 miles 
per hour; maximum velocity, 83 miles per hour. 
Weather: Clear days, 8; partly cloudy, 8; cloudy, 14. 
In which 0.01 inch or more of precipitation occurred, 
15. Fog (dense), 19th; sleet, 29th; frost, light, 16th, 
25th; heavy, 12th; killing, 11th. Thunderstorms, 19th, 
21st, 22nd, 29th. 



The Current Supplement. 

There has recently been acquired by the Bavarian 
state railroad for the haulage of motor coaches over 
short distances, a new type of steam motor which 
embodies several novel features. This new motor 
coach is described and illustrated in the opening arti- 
cle of the current Supplement, No. 1741. Mr. Prevost 
Hubbard, of the United States Department of Agri- 
culture, contributes an authoritative discussion of the 
temporary "tar and oil binders, emulsions, and similar 
preparations as dust preventives. An ingenious ap- 
paratus for destroying moths is described, which ap- 
paratus consists of nothing more or less than a power- 
ful searchlight which attracts the moths, and a trap 
for impounding them. The use of the gyroscope for 
the steadying .of aeroplanes is -set forth by Lucien 
Fournier. The cost of electric heat is estimated , in 
the light of the most recent information. Sir Oliver 
Lodge sets forth briefly, the modern electrical view 
of matter. Among the minor articles may be men- 
tioned those on the .new British battleship "Vanguard," 
"Aerial Flight in Theory and Practice," "Synthetic 
Preparation of Ammonia," "A Home-made Pneumatic 
Elevator," and "A Revolutionary Proposal in Blast Fur- 
nace Construction." Prof. Molisch describes a method 
of detecting the heat which emanates from living foli- 
age. Mr, Lanchester's interesting paper on the Flight 
of Birds is concluded. S. H. Higgins writes on the 
Theory of Dyeing. The recent newspaper discussion 
of the habitability of Mars renders timely Mr. F. 'W- 
Henkel's popular article on Life in Other Worlds. The 
usual Engineering Notes, Science Notes, and Trade 
Notes will be found in their accustomed places. 



THE PALACE OF MIRAGES. 

BY JACQUES B07ER. 

The apparent multiplication of objects placed be- 
tween two parallel mirrors is a well-known optical 
phenomenon. The spectator's image is reflected from 
one polished surface to the other and back again. In- 
asmuch as at each reflection another image is added 
to the preceding image and the perspective is increased, 
the spectator sees himself infinitely multiplied, at 
least theoretically. 

During the International Exposition of 1900 at Paris, 
Eugene HSnard built a Palace of Illusions^ on the 
Champ de Mars, in which structure reflecting mirrors 
were made to produce endless duplicates of architec- 
tural effects, electrical illumination being' employed to 
increase the mystifying "illusion. Somewhat similar," 
but even more bewildering, is the Musee Grevin which 
has recently been erected in Paris. 

H6nard's "Palace of Illusions" comprised a hexa- 
gonal room about twenty meters (65.6 feet) in diam- 
eter, the walls of which were mirrors, framed in great 
Moorish arches resting on columns and pedestals lo- 
cated at the six angles of the hexagon. A dome car- 
ried on arches surmounted the whole. The optical 
repetition of the same architectural motifs created in 
the spectator the illusion of a great number of halls 
extending' endlessly in all directions. In Fig. 1, the 
manner* in which this effect was produced is clearly 
shown. The hall itself is shown in the center of the 
drawing by cross hatch lines, together with the six 
mirrors and the six columns. Immediately surround- 
ing this hall, the spectator saw six exactly similar 
halls (shownin vertical lines), the result of the first 
reflection. Beyond this first reflection the spectator 
saw a second series of halls (horizontal lines), and 
farther on a third, which in turn was surrounded by 
other hexagons, and so on in an infinite series. 
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Considering only the first three repetitions, it will 
be observed that six halls are produced by the first re- 
flection, twelve by the second and eighteen by the 
third. A man standing in the center will, therefore, 
easily distinguish thirty-six halls comparatively close 
to him, and for the following reflections a still larger 
number of halls, which increases indefinitely. It is 
evident that a particular piece of decoration, illumin- 
ated either with visible electric lamps or by spot " 
lights, will be instantly multiplied in all directions, 
producing a wonderful spectacle. 

The "Palace of Illusions" of 1900 was so illuminated 
that fifteen different luminous effects could be obtained, 
so beautiful that 2,000,000 visitors paid to wonder at 
the illusion. 

The "Palace of Mirages" is a development of the idea 
which was carried out in the "Palace of Illusions." 
Whereas the "Palace of Illusions" 'could boast of only 
a single scheme of decoration, there are no less than 
three such schemes in the "Palace of Mirages"; that 
is, independently of lighting effects, the spectator is 
presented with three absolutely distinct effects. 

This improvement has been effected by Henard by 
employing, in addition to six large fixed mirrors for 
the walls, twelve smaller revoluble mirrors, which con- 
stitute the angles of the hexagon, and to which archi- 
tectural motifs are applied. These smaller mirrors 
are pivotally mounted, so that they can be turned to 
present three different varieties of decorations for 
reflection. In Fig. 2 the principle of the mechanism 
is disclosed. At each of the angles of the hall six 
rotary drums are mounted, carrying six mirrors ar- 
ranged in pairs, and forming three angles of 120 de- 
grees each. Each angle of the hexagon also measures 
120 degrees. Hence, by giving the drum one-third cf 
a turn, the entire aspect of the hall and its perspective 
• is changed. By means of a very delicate, electrically- 
controlled mechanism, the six drums can be turned 
either independently or simultaneously. When sta- 
tionary, the mirrors of the drums complete the angle 
of the hexagon, so that they are apparently part of the 
walls. The drums are actuated by a friction wheel, 
and are stopped without shock by means of a brake of 
special construction; This precaution is absolutely 
necessary, when it is considered that even a very slight 
jar might shake off the very elaborate decorations ap- 
plied to the mirrors. 

In order to obtain sharp contrasts in effects, M. 
HSnard has interpolated a forest scene between two 
architectural illusions. . By placing at the six angles 
of the hexagon tree trunks of different forms, the vast 
number of reflections produced by the mirrors leads 
the spectator to believe that he is the center of for- 
est avenues radiating from htm. It became necessary 
in carrying ,out this scheme to conceal the dome by a 
covering of foliage. This is accomplished by means 
of a flexible painted fabric, which slides through a 
central ring and which is capable of expanding to 
form a ceiling of leaves for the hall. The fabric is 
dropped by means of wires and invisible counter- 
weights. 

The three schemes of decoration selected are the fol- 
lowing:- A Hindu temple, a forest, an Arabian pa'ace. 

Although these three schemes of decoration them- 
selves render it possible to obtain wonderful efffcts, 
Henard has seen fit to heighten their possibilities by 
electric illumination. In the Palace of Illusions of 
1900, fifteen different luminous effects could be ob- 
tained, but in the Palace of Mirages about three times 
as many are possible. . In other words, 45 different 
luminous effects are obtained by means of-~2,50fr colored 
electric lamps, of which 1,800 can be simultaneously 
illuminated for the final effect in the last scene. If it 
be considered that the first three reflections produce 
an illusion of 36 halls, then the resulting illumina- 
tion is equivalent to 36 x 1,800, or 64,800 lamps. 

This system of electrical illumination is supplied 
with direct current of 500 amperes and 110 volts. In 
order to bewilder the spectator as much as possible, 
HSnard employs moving as well' as fixed incandescent 
lamps. The moving lamps are tellingly employed in 
the forest reflections. Amid the foliage shimmering in 
the pale light of the moon, swarms of luminous butter- 
flies are seen beating their wings incessantly. Pres- 
ently, the butterflies disappear, and a shower of multi- 
colored stars drop from the branches. 

The forty-five different luminous effects are obtained 
by means of a special switchboard which is nothing 
more nor less than a keyboard having forty-five keys. 
Whenever a key is depressed, a new luminous effect is 
obtained. In other words, the electrician plays on a 
kind of switchboard piano, and changes the illumina- 
tion at will. 

The manufacture of > the mirrors was no light task. 
It was necessary that they should be absolutely plane 
surfaces, so that no distortions in reflections would be 
produced. 

Had this precaution not been observed, the align- 
ment of the galleries would have been destroyed, and 
with it the optical illusion. Furthermore, the sides 
of the angles formed by the movable mirrors had to 
coincide exactly with the plane of the fixed mirrors. 
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tfince there are 36 revolving mirrors, it is evident that 
the difficulty to be surmounted was not insignificant. 
Furthermore, when it is considered that the six large 
fixed mirrors constituting the sides of the hexagon 
are enormous, measuring no less than 11 feet by 16 
feet, we are safe in saying that they are the largest of 
their kind which have thus far been manufactured. 

Let us now enter the "Palace of Mirages" and obtain 
some idea, if we can, of the wonderful sights there to 
be seen. 

We pass Into a hall of apparently immense size, sur- 
rounded by mysterious galleries, which lose themselves 
in infinite depths. The roofs of these galleries are 
supported by massive columns in the Hindu style of 
architecture. The columns are surmounted by ele- 
phants' heads richly carved and studded with gems. 
Around the heads of the elephants great serpents are 
coiled. At one of the angles of the hall looms the 
Hindu Trinity: Vishnu, the conserving god; Brahma, 
the creating god; and Siva, the destroying god. The 
silence of the hall is broken by a few musical chords. 
Suddenly the eyes of the elephants open. The stones 
which serve as their eyes and decorations glow in 
varied colored lights, and the great serpents shimmer 
like emeralds. Vari-colored lights flash from the ceil- 
ing, and pass through all the shades of the spectrum. 
An immense lotus flower bursts into light in the center 
of the dome. 

The music becomes wilder, and the colors merge 
into purple and delicate red. The serpents assume a 
scarlet tinge. The scene is like a brief glimpse of 
Inferno. 

A bell sounds. The entire hall is plunged into dark- 
ness. In the gloom columns can vaguely be seen as 
they shift. Forms appear and disappear. Suddenly 
the light flares out again, and the spectator finds him- 
self transported into a forest. As far as the eye can 
see are avenues of oaks, birches, elms, and hawthorns 
in full bloom. A canopy of leaves spreads out above the 



trunks of the trees. Bushes grow around the trees. A 
soft light filters through the branches. The leaves are 
touched with the gold of autumn. It is a veritable 
enchanted forest. Soft music accompanies this de- 
lightful vision. Presently a blue butterfly drops from 




above, beating its wings. He is followed by a superb 
peacock, and then by a flying cloud of luminous exotic 
moths. A bluish light suffuses the scene. Stars be- 
gin to appear. One, two, then ten, finally a million, 
apparently drop down from the branches, only to be 
extinguished as they reach the ground. It is like a 
shower of light, a rain of meteors. When the last 
star has fallen and has been extinguished, night de- 
scends, and complete obscurity reigns once more. 

Another peal of the bell is heard. The light grad- 
ually increases. In the faint illumination the spec- 
tator sees long avenues flanked by columns of luminous 
onyx. He wonders if he is at the court of a Khalif 
or in the Palace of Aladdin. The dome shines like a 
sun. The music of a triumphant march rings through 
the halls. Everything grows briglfter and brighter, 
increasing in brilliancy. Every column scintillates, 
every arch, every capital, every curve, seems outlined 
in sapphires, diamonds, and rubies. Columns seem 
crowned by diadems of precious stones. Mad arab- 
esques seem reproduced infinitely. Everywhere stars 
shine as though in an endless firmament. Finally, the 
entire dome blazes forth a brilliant glare of light. 



In changing from an architect- 
ural scene to a forest scene, 
it became necessary to con- 
ceal the dome of the hall by 
a covering of foliage. This 
is accomplished by means of 
a flexible, painted fabric 
which slides through a ring 
and spreads out to form a 
canopy of leaves. 



A conference was held at Brussels for repressing 
the use of saccharine in food products or drink. While 
the drug has 400 times the sweetening power of sugar, 
it is dangerous to health and it is desired to prevent 
the fraudulent use of the product. Delegates were 
present from all parts of Europe, and it was decided 
to hold a new conference on the subject at Geneva dur- 
ing the next spring. A resolution regulating the use 
of saccharine was adopted. Fiscal agents will look 
after the manufacture and destination of the product 
and see where it is employed. In many countries 
of Europe it is brought in by contraband, and in one 
case there was found in a vessel in the Russian port 
of Riga about a ton of saccharine, which, would re- 
place 400 tons of sugar. 





Fig. 1.— How images were multiplied 
by reflection in '•' Palace of Illusions." 





The Arabian palace. By playing upon the keyboard shown Fig. 2.— Arrangement of revoluble mirrors 
opposite, wonderful luminous effects are obtained. in " Palace of Mirages." 



The keyboard by means of which the illumination 
is changed. 




The mechanism by which the painted fabric is dropped which serves as the 
leafy roof of the central hall in the forest scene. 

THE "PALACE OF MIRAGES." 



The Hindn temple, one of the three Optical illusions produced in the " Palace 
of Mirages" by the aid of mirrors. 
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The whole of the site of the sacred inclosure of 
Delphi has now been uncovered by the excavations 
which have been carried on by the French School of 
Athens, under the direction of the eminent archaeolo- 
gist M. Homolle. We have already referred to this 
subject, but the undertaking is so large in scope that 
it affords an almost inexhaustible field for description. 
The rights of excavation on the site of Delphi were 



tants and contained four hundred houses. This opera- 
tion alone entailed an expense of over $50,000 before 
any of the excavation work could be commenced. 

As to the scope of the excavations which the French 
School of Athens carried out, this work bears upon 
the entire sacred inclosure containing the temple of 
Apollo and the theater, as well as all the portions 
which depended upon it, including the stadium, the 



A wonderful assemblage of artistic riches adorned 
Delphi. There are votive buildings, statues, and vari- 
ous commemorative offerings. Delphi was the great 
religious center of Greece, and kings and representa- 
tives of various nations came to consult the oracle. 
On such occasions, as well as after great victories or 
where there were special reasons for thanksgiving, 
there were erected what are known as the treasuries 






A charioteer, constituting part of a group 
comprising a chariot and four horses. 



Plan of the Temple of Apollo restored by 
Homolle. 



Figure on the capital of the acanthus 
column. 



conceded to the French government by a diplomatic 
agreement which was ratified by the French and Hel- 
lenic parliaments in 1891. It was far from easy to 
carry on the work of excavation. The site of the 
ancient sacred inclosure was covered by the village 
of Castri. Measures had to be taken for removing the 
whole village, and this required no less than two years, 
as it was a community of about a thousand inhabi- 



gymnasium, the celebrated spring of Cassotis, and vari- 
ous edifices. The work of uncovering this extensive 
area required as many as 400 workmen and several 
miles of track for the 75 light' cars which were used 
for removing the earth. The extent of the excava- 
tions covers about a mile and a half in length, in all 
this large area the excavation was carried down to the 
virgin soil. 



or small temple structures containing, no doubt, vari- 
ous precious objects offered to Apollo. These struc- 
tures had a high artistic value. Bronze and marble 
groups were in abundance all around the sacred inclo- 
sure, and these were executed, no doubt, by the most 
celebrated artists. We have one marble statue which 
is a copy of a work of Lysippus, and a figure taken 
from a bronze chariot group, one of the most remark- 




The Treasure of Cnidos. 
BECENT EXCAVATIONS AT DELPHI. 
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able to be excavated within recent year's. What re- 
mains have been found — and some of them are illus- 
trated here — fully justify the restoration of the sacred 
inclosure and its monuments under the direction of 
M. Homolle. 

In the accompanying plan view we have a good idea 
of how the various structures in the Temenos were 
distributed. The whole, including the theater, is sur- 
rounded by a wall, making the inclosure of a somewhat 
rectangular form. It extends up a rather steep slope 
of the mountain side. In the central part is the great 
Temple of Apollo, which was erected upon a vast ter- 
race or esplanade, thus commanding a view over all 
the surrounding country. Above, on a higher level, is 
the theater, while on the lowest land in the foreground 
are grouped the different votive structures. We also 
observe the Sacred Way, which winds up the slope 
and is bordered by the various buildings, finally reach- 
ing the temple terrace. Outside the walls there is a 
large paved area where the religious processions could 
be formed before proceeding within the inclosure and 
along the Sacred Way. On one side of this area was 
the Merchants' Portico where various objects were 
sold, no. doubt of a religious character. 

One of the most strking of the small votive build- 
ings is the Treasury of Cnidos, which is in the Ionic 
style, and enough of the remains were found to justify 
a complete reconstruction such as is now to- be seen 
in the Athens Museum. This is shown' in one of the 
present views. This reconstruction was made from the 
portions of frieze which were found and also of the 
fronton, together with one. of the caryatides and vari- 
ous architectural motifs which gave the pattern of the 
borders and other details. Measuring about twenty by 
thirty feet, it is formed of a small cella preceded by the 
entrance portico or prodomos. The two caryatides<-are 
draped female figures' of the archaic style, and back 
of them is the entrance door which is surrounded by 
a richly decorated lintel. Parts of the frieze are well 
preserved. On the front side the frieze represents 
the combat of the Gre.eks and Trojans around the body 
of Euphorbus, under. the eye of the divinities assem- 
bled in Olympus, who were following the struggle and 
encouraging the various heroes by their gestures. The 
assembly of divinities- bears some analogy to the well- 
known scene which is represented on the frieze of the 
Parthenon. -On the west side the frieze shows the, 
apotheosis of Hercules, who is introduced into Olympus 
by Athena borne on a chariot with winged horses,, and 
herself represented as winged, while at the other end 
Hebe descends from her chariot. The west frieze, bears 
the carrying away of the daughters- of Leukippos by 
Castor and Pollux, with three chariots and horses re- 
calling the Pantheon frieze. A group full of move- 
ment is shown on the north frieze, which represents 
the Gigantomachy, or combat of gods and giants, a 
favorite subject of sculpture. On the fronton is a group 
representing the dispute for the sacred Tripod between 
Apollo and Hercules. The figures are here sculptured 
in high relief in the lower part and are entirely de- 
tached in the upper part. We also show a detail view 
of this group, and it is of interest as showing the 
appearance of the celebrated Tripod upon which sat 
the Pythia in the farthermost inclosure of the teinple 
and on the border of .the opening below which flowed 
the sacred spring of Castalia. 

Regarding the oracle of Delphi, M. Homolle states 
that in the fearly period of the sacred spot and before 
the temple of Apollo had been built, the oracle occu- 
pied what was known as the sanctuary of the Earth 
and the Muses, and here were the Rocks of the Sibyl. 
The sacred spring also flowed ■ underneath this spot. 
When the great temple was built, the seat of the Ora- 
cle was transferred to this place, and it remained there 
during all the history of Delphi. Daochos, the. tet- 
rarch of Thessaly, erected a votive offering, at Delphi 
consisting of eight life-sized marble statues ranged in 
line upon a long base structure. The remains of all 
these statues have beien found, and one of them, which 
is shown here, is very well preserved. These statues 
(fourth century B. C.) represented the various mem- 
bers of the family of Daochos, and the present one la- 
the athlete Agias. It is to be reckoned among the 
most important artistic finds of recent years, as it 
appears to be the work of Lysippus or at least of his 
school. The present statues are in marble and are 
copies of a similar ex-voto group in bronze which ex- 
isted at Pharsale, no doubt very faithfully executed 
after the originals. We should not forget that Delphi 
may be likened to a vast concourse of artistic works, 
so that only the very best were likely to be erected 
there. We recognize the qualities of the work of Ly 
jaippus in the length of the proportions, the small size 
at the head and the careful rendering of the hair. The 
expression of the face, with half-open mouth, is to be 
observed. Under each of the statues W;as engraved' the 
inscription giving the name of the person. . We thus 
have the remains of Sisyphos I, the father of Daochos, 
in a short tunic; Telamachos, his great-uncle, as a 
young man leaning upon a Hermes, also the cloaked 
figure of Sisyphos II, his son, which is larger than 
life. The heads of these statues are missing, however. 



Lack of space forbids us to give more than a pass- 
ing mention of some of the remarkable objects which 
are here illustrated, such as the bronze charioteer 
forming part of a group with chariot and four horses, 
also the colossal marble Sphinx of Naxos (sixth cen- 
tury B. C.) mounted on the top of a high column, and 
the three graceful female figures forming the top of 
the acanthus column. 



GOBLETS OF ICE. 

It would be well for inventors to study the advan- 
tages of reversing or inverting well-established cus- 
toms or methods of procedure with a view to develop- 
ing new and valuable inventions. For example, a 
native of Holland recently conceived the idea that 
instead of putting ice in a beverage it would be a 
good plan to pour the beverage into ice. This led to 
the invention of the ice goblet. For such .a novel ves- 
sel there existed no precedent, and in the building of 
a machine for making it, many physical and tech- 
nical difficulties had to be overcome. The apparatus 
has now been reduced to a commercial form and the 
inventor, Mr. H. D. P. Huizer, has installed a plant 
at one of the summer resorts near the Hague (Nether- 
lands). The apparatus was also exhibited in Paris, 
last October, before the First International Refrigerat- 
ing Congress. 

The ice goblet as shown in one of the engravings is 
a conical drinking vessel like a tumbler made entirely 
of ice which is placed in a smaller paper shell for 
convenience in handling and for protection against 
surrounding heat and direct contact with warm bodies 
such as. the hand, table, etc.. It weighs ' Sy% ounces 
and is 5 inches high. The walls, which are slightly 
tapered, are about % of an inch thick and terminate 




The ice goblet Forming the ice Theice goblet shown 
complete. goblet. in section. 




Selling beverages in goblets of ice. 
GOBLETS OF ICE. 

in an arched, bottom of % inch thickness. It has a 
capacity of %! liter (about % pint). By a special 
process the- ice may be made in all degrees of trans- 
parency or opacity, and even with a flowery structure. 
It can also be colored to give it a pleasing aspect. A 
drink out of one of these goblets is said to be delight- 
fully refreshing and not as cold as« one would think. 

The refrigerating capacity is quite sufficient to hold 
the beverage about half an hour in summer; but 
it collapses instantly at a second refilling. As it thus 
can be used only once, the sanitary properties are 
ideal. Everyone has his own goblet, which is throWn 
away* after use. In its manufacture it is not touched 
by the hand,, and by using pure or distilled water 
an absolutely clean goblet is obtained. The paper 
shell is thrown away after being used a single time* 
because when wet it loses its shape and it does not 
pay to dry and reform it. 

One would imagine that ice was entirely unsuit- 
able for such a purpose, but as is well known a great 
deal of heat is absorbed in melting ice. In the goblet 
the ice is insulated by the paper incasing ft and itself 
insulates the liquid within, while the difference^ of 
temperature between the two diminishes rapidly,- thus 
arresting the melting of the inner side. Owing -to 
these very favorable conditions the goblet has an aston- 
ishingly long existence. The same ice goblet thrown 
in water would melt away in a few minutes. 

One of the illustrations shows in section the appara- 
tus for making the goblet. It consists of a mold a 
and a core c. A measured quantity of water is first 



poured into the mold, then the core is inserted, which 
presses the water upward in the space 6 between the 
two. The device is submerged in refrigerating brine 
m. If the temperature of the brine is kept at — 1Q 
deg. C. (14 deg. F.) the ice goblet is ready in a quar- 
ter of an hour, at ^20 deg. C. ( — 4 deg. F.) in but 
6 minutes. The core has a. chamber d at the bottom, 
constituting a kind of diving bell, in which the water 
rises only as far as the hydrostatic pressure and the 
contracting of the confined air by cooling will allow 
it. The freezing takes place in regular layers from 
without inward; the ice at first closes the top of the 
space and then the solidification gradually proceeds 
downward and ends in the chamber, where because 
of the -expansion an arched bottom n will' be formed 
and around this a peculiar shaped inner gripping edge. 
In the same way the air confined in the water is 
forced to (Escape therein. The ice goblet is not re- 
moved in the ordinary way of thawing it out — such 
would obviously be its ruin. The mold is made of a 
material expanding more rapidly than ice (viz., a spe- 
cial metal) and the core is made of a material expand- 
ing more slowly than ice (viz., a special porcelain), so 
that the dilatations by heat are: a> b> c. 

The apparatus is sunk for a while in a special 
heater, giving off just enough heat to the mold with- 
out transmitting any perceptible heat to the ice gob- 
let; now this latter is instantly drawn out with the 
core, to which it adheres chiefly because of the grip- 
ping edge -within the chamber d. The latter is in 
reality a structural part of the Taell-shaped piston e, 
that is carried by a rod / ending in a handle g out- 
side the core. On pressing the handle downward the 
piston expels the. ice goblet, which is then caught in 
a paper shell. The whole .operation takes but a few 
seconds. 

About 100 ice goblets per hour can be made with 
one horse-power, so that only very small refrigerating 
machines are needed for producing considerable quan- 
tities. 



Moving Pictures In Natural Colors. 

Many unsuccessful attempts have been made to pro- 
duce moving pictures in natural colors. The compara- 
tively simple Lumi&re procesii is not sensitive enough, 
and the three-color process is too complicated. Let us 
first consider how a motionless screen picture in nat- 
ural colors can be produced by the three-color process. 
If the scene is photographed through a red ray filter 
and a positive transparency, made from the result- 
ing negative, is projected by red light, a red picture 
of the red parts of the Scene will appear on the screen. 
A blue and a yellow partial picture Can be produced 
in the same way, and if all three are thrown on the 
screen simultaneously and in exact register the re- 
sult will be a picture of the. scene in its natural col- 
ors, if the tints, and intensities of the three mono- 
chrome pictures have been correctly chosen. It ap- 
pears scarcely possible to repeat these intricate opera- 
tions 16 tinles in a second, the rate at which moving 
pictures are taken and projected. 

Several year's ago' Charles Urban made some ex- 
periments on the possibility of substituting successive 
for simultaneous projection of the differently colored 
partial pictures, on the theory that. the persistence 
of retinal impressions applies to color as well as to 
form. More recently, G. Albert Smith has continued 
the experiments, devoting particular attention to the 
extension - of sensitiveness toward the red end of the 
spectrum and to the possibility of substituting two 
colors for three. The experiments have, been so far 
successful that Smith and Urban, working together, 
have exhibited in London, Paris, and Berlin, very 
satisfactory moving pictures, in approximately natural 
hues, using only two colors, with the aid of a colored 
light in projection. The colors of the ray filters are 
orange-red and green-blue, but their composition, and 
that of the projection light, are yet a secret. The nega- 
tives are made on a single film, alternately through 
the red and green-blue halves of a disk which rotates 
with the proper velocity between the film and the lens. 
The strip of positive film made from this negative 
film is projected with the aid of a similar device. 
Hence positives 1, 3 * 5, 7, etc., of which the negatives 
were, photographed through a red filter, are projected 
in red, .and positives 2, 4, .6, 8, etc., from negatives 
made with a green filter, are projected, in green. The 
colors of the successive pictures (modified by the spe- 
cial fixed color screen used in projection) are com- 
bined by the persistence of retinal impressions and 
approximately 'reproduce the natural tints of the 
•scene. The varying tints of the red coats of soldiers 
drilling in direct sunlight were beautifully brought 
out. — Umschau. 



It has f ecently been discovered that the candelila 
plant contains wax in sufficient quantities to make the 
plant industrially valuable. The plant rejoices in the 
botanical name Pedilanthus pavones euphorHacea, 
and grows in Central America and Mexico. The wax 
is white in color, very hard, with high melting point. 



May 15, 1909 



Scientific American 



375 




Handy 
Workshop* 



the rest, the required clearance is obtained. When 
the grinding is finished, the edge of the rest engages the 
shoulder K of the lower plate B, thus making it certain 
that each piece will be ground at the same angle and 
length. 
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PRIMITIVE FIRE-MAKING MACHINE. 

BY CAPT. JOHN G. MAC RIZER. 

Some time ago the Scientific American published 
an article describing primitive methods of making fire. 
The accompanying sketch shows, in section, a fire- 
making machine which I 
obtained from a native in 
the Lobo Mountains, Batan- 
gas, P. I., and which embod- 
ies a different principle 
from any described in the 
article. 

To operate it, the machine 
is held in the left hand, and 
the piston, loaded with tin- 
der and inserted far enough 
in the well to insure a 
straight entrance, is struck 
home and quickly with- 
drawn. Some skill is re- 
quired to accomplish this 
rapidly enough to get the 
spark to the air before it is 
extinguished. It is made of 
caraboa horn. The tinder 
is scrapings from the in- 
terior of bamboo, and the lubricant is tallow. 

After some difficulty I induced the native, who was 
of the lowest type, to show me how he could make fire 
without his machine. Taking a large section of dry 
bamboo, he split off a piece about three inches wide 
and eighteen inches long, and cut a trough across it 
near one end. This trough he carefully deepened until 
at its middle point it just broke through. On another 
piece he cut a row of notches on one edge. Then scrap- 
ing a quantity of fuzz from the interior of the bamboo, 
he pressed a bit of it through the small hole at the 
bottom of the trough, and laid the piece concave side 
down on a pile of tinder 1 . He held this piece down 
with his knee, and with both hands sawed rapidly in 
the trough with the other piece. In a few seconds 
the tinder began to smoke, when he lifted the bamboo 
and blew the spark into a blaze. I then tried it with 
equal success, but have been unable to get just the 
right touch to pieces that I have prepared myself. 
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TOOLS FOR THE WORKSHOP.— II. 

BY I. 0. BAfLEY. 

(Continued from the issue of April 21 t th.) 

A COMBINATION PLANING AND SHOOTING BOARD. 

It is sometimes necessary to put a long straight or 
bevel edge upon a board; and while this can be done 
by the aid of the try square or bevel square, the board 
being held in the vise, the accuracy of the work de- 
pends largely upon the skill of the mechanic, and re- 
quires much practice. For the amateur, and even the 
professional, a board such as shown in the accompany- 
ing illustration is desirable. 

All that is necessary for planing square edges only 
is a board about 9 inches wide, secured to one under- 
neath, 15 inches in width, each % of an inch thick, and 
as long as the bench. The boards must be planed per- 
fectly true, the working edge in particular, and a stop 
of some kind should be furnished at one end. 

Sometimes it is necessary to plane a long miter 
edge on a board, in which case an ordinary shooting 
board, such as described, will not do. 

One arrangement of shooting board for long miter 
joints is shown in the cross-sectional view A, in which 
a is a length of 3 by 4-inch timber, to which is se- 
cured a board 6, at an angle of 45 degrees, by means 
of triangular blocks c, spaced about 2 feet apart, 
commencing near the ends. One end of the shooting 
board is held in the vise d, the other end resting upon 
pegs in the apron of the bench. The board e, whose 
edge is to be planed, is clamped to the board ft, and 
the plane /-shot along the 3 by 4-inch piece a. 

At B is shown another scheme, where two 9-inch 
boards, g and h, are secured together by means of 
screws, driven in from the underside of the lower 
board h, which in turn is hinged to a board 1, in the 
same plane, 6 inches wide. By means of blocks, j or fc, 
secured to the board i, bevel or miter edges -of 45, 60, 



clamps are driven in, a bolt is put through, as indi- 
cated, 6%i inches from the top. 

The clamps should be hard wood, 30 inches long, 
shaped out as detailed. The 4%-inch recess, to allow 
fo» the saw handle, should be cut when the two clamps 
are together, since this makes them right and left 
handed. When making the two clamps, the taper 
should be obtained before the edges are rounded off, 
as shown in broken lines. 



HOLDER FOR GRINDERS. 

BY O. D. CARTER. 

A very simple device for holding dies and other 
work of similar shape while grinding on small emery 
wheels may be made as shown in the sketch. 

Between the top plate A and bottom plate B are two 
blocks, C and D, of sufficient thickness to allow the 
work to pass freely between A and B. The block C 
has a knurled screw passing through it, which firmly 
holds the work against the block D. The latter is 
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HOLDER FOR GRINDERS. 

formed of a circular piece and may be clamped at any 
desired angle by means of a nut. 

The knurled screw E holds the work against the 
lower plate. All bolt heads are sunk flush with the bot- 
tom plate. H is a suitable rest for the above clamp. 
Its shank: / is turned to' take the place of the ordinary 
rest of a small emery wheel. By raising or lowering 



COMBINATION PLANING AND SHOOTING BOARD. 

and 30 degrees can be planed along the edge of any 
board e, as detailed at G. A wedge stop I, of hard 
wood, is furnished at the far end of the plank g, sev- 
eral being made of various thicknesses, to suit the 
work in hand. 

Before using the board, the work* bench should be 
swept down, and it is very necessary to have it level. 

Ordinary hinges for holding together the boards h 
and i, are perhaps best, being steadier; but for con- 
venience when the board is out of use, if the double 
swing hinges m are used, the 6-inch board i can be 
folded under the others, as shown at D, the blocks of 
course having first been removed. 

Care must be taken to place the hinges a trifle below 
the surface, or the edge of the plane will wear over 
them, as it is shot from one end of the board to the 
other. 

THE SAW CLAMP. 

The majority of saw clamps on the market are either 
secured to the workbench by means of a thumbscrew 
clamp or other adjustment, or they ai*e held in the 
vise — an arrangement having several bad features, 
which are overcome by the clamp here described. 
With this clamp it is unnecessary to take out the saw, 
or unscrew the vise, when changing off to file the 
other edge of the teeth. Instead, the clamp and 
framework is turned around bodily. It can be moved 
from place to place, to a good light, or wherever 
most convenient, since it is not dependent upon a 
vise or bench for its support. The clamp being longer 
than the width of the vise, takes a better grip upon 
the saw; and the simplicity of clamping it (without 
the usual adjustment by means of a screw or pin) 
recommends it. 

The framework may be made of light wcoi; the 4 
by 94 -inch pieces being let in flush with the face cf 
the 1% by 3%*-ir.ch side bars, to stiffen it* To prevent 
the 4-inch slot for the saw splitting down when the 




CONVENIENT CLAMP FOR SAWS. 

The lower right-hand corner sketch shows the clamp 
in the framework without the saw. When necessary 
to set a saw, it is dropped in the 4-inch deep slot, teeth 
up, the two clamps wedged into place on each side of 
it being driven home with a mallet or hammer. 
(To be continued.) 

— — « 1 1 1 » 

A TANTALUM DETECTOR. 

BY ALFRED P. MORGAN. 

A detector for wireless telegraphy has recently been 
devised, which makes use of a tantalum wire or fila- 
ment in contact with a globule of mercury. While this 
detector is not so sensitive as the electrolytic or silicon 
type, and will not respond as well to very faint sig- 
nals, it more than makes up for this when used for de- 
tecting signals of ordinary strength. It will then 
give tones several times as loud as either of the two 
types mentioned, and does not require the use of high- 
resistance telephone receivers. Its normal resistance 
is about 1,500 ohms, which drops as low as 250 to 270 
when struck by oscillations. The construction of such 
a detector is quite simple and well within the ability 
of the amateur. The first operation is to secure the 
tantalum wire. This may be taken from a tantalum 
lamp of the battery type. A deep scratch is made in 
the glass all the way around the base of the globe by 
means of a small three-cornered file moistened with 
turpentine and camphor. A second scratch is made 
from the base to the tip on both sides. A light tap 
will then break the globe in two. Do this carefully 
lest you break the filament. 

Cut the filament off within about 1/16 of an inch 
from where it is joined to'the platinum or iron wires. 
This can best be done with the points of a small pair 
of scissors. Then break the small glass stub which 
holds the wires in place, so as to secure the tantalum 
with about y^ inch of wire fastened to it. 

A screw in which to fasten it so as to permit of ad- 
justment may be taken from the carbon of an old 
dry cell. A fiber or hard-rubber washer will make a 
good head for the screw. Bore a 1/16-inch hole in the 
end of the screw. Make it about % of an inch deep. 
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HOME-MADE TANTALUM DETECTOR. 

Place the end of the wire opposite the tantalum point 
in this hole, and pack tinfoil around it with: the head 
of a sewing needle, or if preferred fasten it to the 
screw by means of a small drop of solder. 

The cup is best made from a piece of carbon rod. 
Remove the rod from an old dry cell, and saw off a 
piec<j about an inch long from the end containing the 
Trrass connecting cap. Then trim off all the rough 
edges of the carbon with a coarse file. A hole % Inch 
ia diameter and % inch deep should be bored In the 
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center of the rod at the end, forming the cup for the 
mercury. Bore a %-inch hole through the base where 
the cup is to be fastened, and countersink it to % inch 
in diameter from the under side. This enables the 
brass nut to be put on the under side, thus serving 
both to hold the cup firmly in place and as a connec- 
tion for a wire to the binding post. This is shown by 
dotted lines in the drawing. The yoke is made of a 
piece of sheet brass. Two holes are bored in the feet, 
and it is fastened to the base by means of screws. A 
hole is bored and tapped to receive the screw point. 
If a tap is not to be had, a 14-inch hole may be bored 
in the yoke, and a battery nut soldered directly over 
the center of the hole. 

The detector is best mounted on a piece of %rinch 
hard rubber measuring about 3 by 4 inches. Four 
binding posts will be required for the usual connec- 
tions. — Electrician and Mechanic. 



THREAD CUTTING WITHOUT A DIE. 

BY J. A. BERGSTROH. 

It sometimes happens that the threads of a bolt or 
a pipe break off and must be cut without the aid of 
a screw-cutting die. This can be accomplished very 




THREAD CUTTING WITHOUT A DIE. 

easily with the aid of an ordinary half-round file and 
a little patience. 

Take a block of wood and fasten it in a vise. Make 
a V groove in the block deep enough for the center 
of the pipe to come a little below the surface. If the 
pipe is long, it will be better to make two of these 
blocks, so as to keep it steady. Now into this groove 
place a pipe with thread same as wanted, and on one 
side of the block drive in a nail. Place the flat side 
of a half-round file against this nail and see that it 
forms the same angle with the pipe as the thread does. 
Then drive in another nail on the opposite side of the 
block, so that it will touch the flat side of the file. 
Now remove the pipe and replace with the one to be 
threaded. Hold the file with the smooth side against 
the nails and while filing keep turning the pipe. The 
pipe should be rocked backward and forward. That 
is to say, on the forward stroke of the file turn the 
pipe in the opposite direction, thereby insuring a much 
better thread. 



A SIMPLE METHOD OF CONSTRUCTING A HANDLE. 

BT W. C. M'KENZIE. 

The accompanying illustration shows a simple 
method for constructing a neat and strong handle for 
a box, or a drawer. The handle is fashioned from two 
similar shade roller .brackets which are fastened in 
place by means of screws at the points where the 
handle is needed. A piece of pipe or tubing is posi- 




SIMPLE METHOD OF CONSTRUCTING A HANDLE. 

tioned between the brackets and is held in place by 
a stiff "wire or other rod which passes through the 
tubing and the openings in the brackets, having the 
ends hammered down or riveted at the outside of the 
bracket. The tubing may be of brass or any other 
suitable material adapted for the purpose, and prefer- 
ably tending to add to the appearance of the handle. 
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The ends of the tube should be inserted in the con- 
cavities of the brackets, as is shown most clearly in 
Fig. 2. 
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METHOD OF PATCHING A BOILER. 

BY JOHN W. E. LAKER. 

The following method of bolting a patch on a 
boiler perhaps shows some originality. It was re- 
quired to patch the bottom of a combustion chamber 




BOLTING A PATCH ON A BOILER. 

of a very old boiler, badly pitted on the water side. 
Riveting was impossible for want of space. The 
patch was five feet by two, fitted on the fire side, and 
the greatest difficulty to overcome was to make the 
bolts watertight, owing to the impossibility of driving 
them or getting a contact under the heads against the 
bad plates. Gaskets did not appeal to the repairer, 
and a metallic contact was aimed at. This was ac- 
complished by making each bolt act as an ordinary 
miter-seated valve. They were turned a hand-workable 
fit (all but the last *i inch, which was tight) to 
reamered holes of steel, and case-hardened, fitted in 
from the water side, and hammered up with a spanner. 
The "seat" was sunk into the boiler plates. There 
were altogether 128 bolts in the patch. The job when 
finished passed a government surveyor's examination, 
and steamed from Honolulu to San Francisco without 
mishap. 

tint 

PENCIL SHARI'ENER. 

BY JOSEPH N. PARKER. 

I have to provide means for the sharpening of one 
hundred or more pencils daily, and after having tried 
with little success a number of the expensive sharp- 
eners, I fitted up a small all-metal carpenter's plane in 
a box, and it answers the purpose admirably. After a 
little practice one can easily make any kind of a point 
desired. The bit will stay sharp' long enough'to point 
several thousand pencils, and then it can easily be re- 




CARPENTER'S PLANE AS PENCIL SHARPENER. 

moved for sharpening. The accompanying sketch 
shows how it is done. 

Shavings from pencils are excellent for driving 
away moths. 



COPPERING FLOWERS WITHOUT WAX. 

BY ARTHUR E. HAGARTY. 

The writer is interested in electroplating flowers, 
etc., and has had considerable success in coppering and 
silvering, using no wax. The rose (or other article) 
is dusted over, with the finest graphite (blow the ex- 
cess off) and immerse in the copper solution. An 
ordinary rosebud is thickly and sufficiently plated in 
about fifteen hours, using six large-sized gravity bat- 
teries. Of course the silvering and gilding are easy 
after a good coat of copper has been deposited. The 
wax is unnecessary except to stiffen the petals or when 
glass, etc., is to be plated. 

Some beautiful rosebuds have thus been plated in 
copper and silver, with the stalks, etc., enameled green. 
Undoubtedly many amateurs would like to experiment 
with this work, if they knew it was so easily done. A 
stout copper wire is pointed with a file and carefully 
drilled (by hand) into the center of the lower part of 
the bud, care being taken not to break off the small 
green petals. After dusting well with the graphite the 
wire is thrust through a piece of heavy cardboard as 
a handy means of adjusting in the plating bath, which 
should be about % inch above the flower. The wire 
is then connected, and in a few minutes the copper 
can be seen creeping over the petals. The flower 
should not be disturbed till entirely plated. Of course 
the flower can be put in any position, but the vertical 
position is the best, because the petals tend to float 
out of position when inverted. The wire can be bent 
in the form of a large hook with the point upward, 
but this makes unnecessary and wasteful surface to 
plate with a small battery. All the plating should be 



concentrated on the flower, if possible. The finished 
flowers should be polished for bright effects, and well 
rinsed in hot water, or boiled, to get rid "of the acid, 
which would otherwise corrode. 

Some, very beautiful effects can be obtained with 
ferns, etc. Anything can be plated which is not 
affected by the acid during plating. To deposit on 
glass it must be coated with paraffin first, all the ex- 
cess Of graphite being brushed off. 

» ( ii » 

BLUE-PRINT WASHES. 

BY Tf. J. C. 

A very compact blue-print washer, which has the 
great advantage not only of taking up very little 
space, but also of permitting the washing to be done 
without the usual slopping over and dripping inci- 
dental to the use of tanks, can be made' very cheaply 
of galvanized iron, as shown in the accompanying 
sketch. The washer is attached in a vertical posi- 
tion on the wall, and the pipe furnished with valve 
running up the side and across the top. The last 
piece of pipe, the horizontal, is drilled with one row 
of holes 1/16 inch diameter about 3 inches apart, 
and so placed that the water strikes the back of the 
washer at an angle of about 45 deg. To wash a print, 
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A VERTICAL BLUE-PRINT WASHER. 

the water is- turned on for a moment, wetting the 
back of the washer, and then shut off and the dry 
print stuck up on the wet surface. Care should be 
taken that the top edge of the print comes slightly 
above where the water strikes, to prevent the print 
being washed down by water getting back of it. 
The water is then turned on, and a thin film of water 
allowed to run over the face of the print. If there 
is no trimming space left on the print, it can be 
turned upside down after a few moments, to insure 
the top edge being washed evenly. This method 
washes prints in a very short time, as the running 
water is much more effective than the tank method. 
Painted with aluminium paint, the washer looks well 
in any office, and will save its small cost in a very 
short time. 



PUTTING ON A NEW CLUTCH LEATHER. 
A clutch leather may be cut from a wide piece of 
leather belting of uniform thickness, usually \i inch. 
If the piece chosen is too thick, it will be impossible 
to release the clutch fully. Take off the old clutch 
leather, lay it out flat, and use it as a pattern for 
the new leather. (See cut.) As the leather will 
stretch somewhat, it is not essential to have the new 
leather curve as much as the old one. Cut the new 
leather about %, inch short, and punch and counter- 
sink holes in its ends for the rivets, whose heads 
should be below the surface of the leather. Soak the 
new leather in water until it is thoroughly soft. 
Stretch it over the clutch, and put temporary rivets 
in the ends. Mark the central rivet hole, remove from 
the clutch, and punch that hole. Put the leather on 




PUTTING ON A NEW CLUTCH LEATHER. 

the clutch again with temporary rivets, and punch 
and mark the remaining holes. When all have been 
punched and countersunk, rivet the leather in place. 
For this purpose it is necessary to have a bar whose 
end diameter is about the diameter of the rivet heads. 
This bar is used as an anvil against the rivet heads. 
Two men are necessary, and the whole job, after the 
leather has been taken out of the water, must be done 
quickly, else the leather will shrink so that it will 
not go on. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

POLE. — W. Roberts and C. Roberts, 
Springfield, Ohio. The invention relates more 
especially to such poles as are used for string- 
ing electric circuit wires and the' like. The 
pole can be braced equally on opposite sides, 
when for. example, the pole is inclined on 
curves and the like. The device is adapted 
removably to carry a mast and cross-arms 
upon which the wires are strung. Messrs. 
Roberts have invented another pole or stand- 
ard formed from concrete or other plastic sub- 
stances adapted subsequently to harden, and 
having reinforcing tension members imbedded 
or partially imbedded therein, T-iron or sim- 
ilar elongated members, and having annular 
holding members encompassing the tension 
members, the poles being formed in sections 
secured together by a connection of special 
form. 

WIRE STRETCHING AND SPLICING DE- 
VICE.— P. O. Larson, Kellys, N. D. The in- 
vention refers to devices for stretching and 
splicing broken telegraph and telephone wires, 
and is designed to do away with the necessity 
of using clamps, pulleys, etc., now commonly 
used for this purpose, which becomes neces- 
sary when wires are cut, or broken by acci- 
dent, accumulation of sleet, etc. 



Of Interest to Farmers. 
DRAFT-EQUALIZER. — H. C. Scott, Ritz- 
ville, Wash. The aim of the invention is to 
provide an equalizer arranged to distribute 
the load to be hauled equally to the animals 
in the team, to reduce the friction of the 
working parts to a minimum, and to provide 
a comparatively short but very strong and 
durable equalizer not liable to get out of 
order nor cause entanglement of the animals 
when in use. 



Of General Interest. 

ANCHORING-BASE FOR POSTS'.— P. T. 
Bailey, Middletown, R. I. The base is cap- 
able of being readily placed in position, and 
one wherein when the base is in position which 
is within the ground, will be firmly and im- 
movably anchored, while that portion above 
the ground, and which is adapted to receive 
the post, will admit of vertical adjustment of 
the post and also lateral adjustment of the 
post in any direction necessary to bring it in 
proper alinement. 

METAL STAIR. — C. F. Steiber, New York, 
N. Y. The invention especially relates to 
staircases which are formed of metal. The in- 
tention in this instance is to produce a stair- 
case adapted to be formed of steel or similar 
material, and the invention relates especially 
to the form of the separate parts and the 
manner in which the stairs are built up there- 
from. 

GATE. — C. A. Eidsmoe, Beresford, S. D. 
One object here is to provide a swinging gate 
which may be adjusted to any degree of in- 
clination above or below the horizontal, and 
retained in such adjusted position. Another 
object is to provide a gate comprising an ad- 
justable frame, pivoted at one end to a post 
and having its free end adapted to be raised 
or lowered, and means for retaining the frame 
in its adjusted position. 

SUCTION DEVICE FOR AIR, GAS, OR 
SMOKE PIPES. — A. Cauchemont, 17 Rue de 
l'Aqueduc, Paris, France. The air in entering 
the apparatus at one of the openings reaches 
a pipe tangentially. This air produces a suc- 
tion effect inside this pipe and the smoke, 
gases or vitiated air escape through the open- 
ings and pass to the annular space comprised 
between the pipe and the strips of the lantern. 
Owing to the relative vacuum produced by the 
wind at the rear of the apparatus, the smoke 
or gases are drawn outside in passing through 
the apertures in the lantern. 

SUSPENSORY. — G. C. Johnson, Dillon, S. 
C. This suspensory embodies a scrotum sup- 
port, and a waterproof attachment thereto of 
novel construction, which forms a receptacle 
for the member and affords convenient means 
for the introduction and discharge of liquid 
medicaments for the treatment and cure of a 
diseased organ. 



Hardware. 

COMBINED LEAF-CLIP AND LINE-MARK- 
ER. — E. A. Bagbt, Louisville, Ky. This 
spring-actuated clip is especially adapted to 
clamp upon a leaf of a book or manuscript, 
and also to grip the flat end of a fiat lining 
strip having parallel side edges, so as to hold 
said strip extended across or lengthwise of the 
leaf or page and be disposed adjacent to a 
selected line thereon ; and for changes in ad- 
justment for locating the straight edge of the 
liner strip close to lines on the page success- 
ively, to facilitate the correct posting of ac- 
counts or transfer of statements, and execut- 
ing work requiring exact reading of written 
or printed lines consecutively. 

WIRE-FENCE TOOL.— B. B. Wood, Helena, 
Mont. In the present patent the invention is 
an improvement in tools for use in building 
wire fences, and it has for a particular ob- 
ject the provision of a novel construction 
whereby to apply to the crossing wires of wire 
fences the clamp covered in a former patent 
granted to Mr. Wood. 

SOCKET FOR SASH-CORDS.— F. Degior- 
gis, West Hoboken, N. J. The invention per- 



tains particularly to means for use in secur- 
ing cords to a sash, or for holding a sash 
cord when the sash is disconnected, as for 
instance when the window is being cleaned. 
The object is to provide a socket which great- 
ly facilitates the attachment or removal of the 
cord but which is constructed in such a way 
as to effectually prevent any accidental dis- 
placement of the cord. 

LEADER-BRUSH. — M. Blackman, Jersey 
City, N, J. The object of the inventor is to 
produce a brush especially adapted for use in 
painting the inner side of leaders or rain 
spouts. In the operation of the device, it 
will feed small quantities of paint from the 
reservoir to the brush, and the parts are so 
arranged as to enable the device to turn the 
corners or bends of a leader. 



Heating and Lighting* 

GAS-METER. — W. F. Etzel, Lowell, Mass. 
This invention relates to dry gas meter hav- 
ing alternately expanding and contracting 
measuring chambers. The object is to provide 
improvements in meters, whereby gas passes 
freely through the parts of the slide valve 
seats to and from measuring chambers, thus 
reducing the decrease of the gas pressure, inci- 
dent to its flow through the meter, to a mini- 
mum. 



Household Utilities. 

BRUSH. — C. W. Patrick, Phoenix, Arizona 
Territory. This brush is primarily intended 
for the bath, although with slight modifica- 
tions it is adapted as a scrub brush for floors, 
wood-work, windows and scrubbing in general, 
where quick thorough cleaning is desired with 
the least possible exertion. For the bath, the 
brush has all the advantages enumerated when 
used as a scrubbing device, in addition to pre- 
senting a sanitary article effecting its own 
cleaning when in use. 

INSECT-EXTERMINATOR. — Margaret E. 
Cochrane and J. J. Cochrane, Jersey City, 
N. J. In this case the improvement refers 
more particularly to exterminators adapted to 
be used for destroying bed-bugs or the like, 
and each of which in general consists of a 
burner adapted to have one end connected to 
any suitable gas supply, and a pan movably 
carried by the burner and serving to receive 
the dead insects. 

BATH-TUB ATTACHMENT. — Nellie L. 
Gilmore and M. Gilmore, Phoenixville, Pa. 
This invention is an improvement in frames 
for use in application to bath tubs. The aim 
is to provide a frame which can be applied 
to and removed from the tub, and will afford 
facilities for holding a wash bowl and a soap 
dish. It will be found useful for general use, 
but especially so in boarding houses among 
the laboring classes. 

MOP-WRINGER ATTACHMENT. — W. F. 
McGlaughlin, Denver, Colo. The purpose of 
the inventor is to provide a construction, 
wherein the mop. may be twisted to express 
the water therefrom, without the necessity of 
using the hands in direct contact therewith. 
When the cloth has been sufficiently wrung, 
the motion of the handle is reversed to bring 
the cloth into its original position, after which 
the operation may be repeated. 



manner that the cans will be dipped in a bath 
of lacquer and dried before delivery from the 
machine. 

FIRE-ESCAPE. — J. Hegedus, New York, N. 
Y. The object of the inventor is to provide a 
fire escape for permanent use on buildings, 
and arranged to allow repeatedly using the de- 
vice for conducting people from any one of 
the floors of the building safely to the ground, 
and to permit the use of the device by fire- 
men or others, for ascending to any one of 
the floors. 

LINOTYPE-MACHINE.— C. Ai.breCht, Char- 
lottenburg, Germany. One object of the in- 
vention is to provide means for reducing the 
wear and tear on the lugs of the matrices 
as they leave their magazine and enter the 
vertical channels. Another object is to im- 
prove upon the construction of the part or 
chute b'etween the delivery mouth of the mag- 
azine and the vertical channels, particularly 
in machines designed for a plurality of maga- 
zines and where, therefore, the said part or 
chute is made movable. 



Prime Movers and Their Accessories. 

BALANCED VALVE.— W. Ord, Brooklyn, 
Ohio. The intention in this case is to pro- 
vide details of construction for a valve which 
are practical and very efficient, and that en- 
able the balancing of pressure on the body of 
the plug valve, so that leakage around the 
valve will be prevented, and the valve body 
be adapted for convenient adjustment to con- 
trol the passage of fluid throughout. 



Railways and Their Accessories. 

RAILWAY-TIE AND RAIL-FASTENER.— 
P. E. Fetter and W. A. Stickley, Kenmare, 
N. D. One purpose of the inventors is to 
practically provide a construction of tie that 
will prevent shifting in the road bed, and to 
provide a smoothness of track that will lessen 
resistance, thereby saving property, and also 
to provide a rail lock that will hold the 
rails more firmly than spikes, and admit of 
the necessary expansion and contraction of 
the rails. 



Pertaining to Recreation. 

ROLLER-BOAT. — R. E. Sharp, Newaygo, 
Mich. In this patent the invention relates 
to small pleasure boats or launches, and the 
object of the inventor is to produce a boat 
having a simple construction which will be 
economical to build, and having improved pro- 
pelling mechanism and improved steering gear. 



machines and mechanical Devices. 

PENCIL-MAKING MACHINERY. — F. P. 
Dorizzi, 66 Elm Grove Road, Barnes, Surrey, 
England. Mechanical means are provided for 
inserting the leads or other material prefer- 
ably with the combination therewith of glu- 
ing means. Leading means comprise a series 
of hoppers arranged over a suitable bed along 
which the grooved boards to be leaded are 
slid and means connected to each of said 
hoppers for feeding a single lead or strip of 
other material to each groove in the board 
at the required moment. 

PNEUMATIC HAMMER. — V. E. Lane, Ber- 
wick, Pa. Among the objects of this inven- 
tion are the provision of a powerful down- 
stroke in connection with a cushioned back- 
stroke, to render the hammer, as far as 
practical, independent of specified pressure of 
air in order to make it operative ; to facilitate 
the removal and replacement of. the barrel; 
to improve lubrication of movable parts ; to 
hold the rivet-set securely at the end of the 
barrel, to prevent accidents and the set from 
falling out. 

SCREW-CUTTER. — A. R. Weisz, New 
York, N. Y. The invention has for its object 
the provision of a screw cutting device which 
is simple in construction, effective in opera- 
tion and durable in use, adapted to be readily 
sharpened, and so constructed as to be capable 
of being accurately adjusted to screws of dif- 
ferent diameters. 

CARRIAGE-DRIVE. — J. J. Sullivan, Eagle 
Mills, Ark. The invention is particularly use- 
ful in connection with saw-mill carriages and 
the like. An object is to provide a support 
for the piston rod of a carriage drive, so that 
the piston rod is prevented from sagging and 
thereby wearing the stuffing-box and other 
parts with which I* comes in engagement, in 
an irregular manner. 

LACQUERING-MACHINE FOR CANS.— C. 
B. Hanthorn, Portland, Ore. The invention 
refers to a machine for the purpose of lac- 
quering cans. The object is to produce a ma- 
chine which will operate automatically to re- 
ceive cans which are fed to it, in such a 



Pertaining to Vehicles. 

COMBINED HEARSE AND PASSENGER- 
VEHICLE.— F. Hulberg, New York, N. Y. 
The invention has reference to power-driven 
vehicles, such as automobiles, and its object 
is to provide a new and improved combined 
hearse and passenger vehicle, arranged to ac- 
commodate a coffin and flowers in one com- 
partment and passengers in a separate com- 
partment. 

COMBINED ODOMETER AND SPEED- 
OMETER. — R. G. Sanford, Yonkers, N. Y. 
The invention has for its purpose to provide 
for the actuation of the measuring means in 
the same direction, irrespective of the direc- 
tion of movement of the part measured ; to 
dispense with the usual flexible shaft such as 
is employed when the meter is applied to a 
vehicle, and in general, to provide a construc- 
tion having little or no tendency to vibrate. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
1 Mease state the name of the patentee, title of 
the invention, and date of this paper. 



\Notes 




and Queries. 



Kindly write queries on separate sheets when writing 
about other matters, such as patents, subscriptions, 
hooks, etc. This will facilitate answering your ques- 
tions, lie sure and give full name and address on every 
sheet. 

Full hints to correspondents were printed at the head 
of this column in the issue of March 13th or will be 
sent by mail on request. 



(12076) F. E. S. says: I am inclosing a 
copy of a report on the efficiency of a new 
kind of quadruple engine which is^ being built 
and placed on the market by a local concern. 
With 3.5 gallons of kerosene they developed, 
by brake test, 52 horsepower constantly for 
one hour. I am unable to find any efficiency 
tables for steam engines using kerosene for 
ruel. Can you tell me what the best ma- 
chines now on the market do deliver ? 3.5 
gallons of kerosene develop 52 horse-power for 
1 hour ; 3.5 gallons kerosene weigh 23.57 
pounds; 1 pound kerosene has 21,000 B. T."U. ; 
23.57 pounds kerosene have 494,970 B. T. XJ. ; 
494,970 B. T. U. equal 385,086,660 foot 
pounds ; 52 horse-power is 102,960,000 foot 
pounds per hour. Fraction of the energy in 
the oil which is delivered by the engine is 
102,960,000 

or 26.74 per cent. A. You are 



385,086,660 

unlikely to find tables of combined efficiencies 

of engines and boilers using oil fuel because 



the method of testing the efficiency of an 
engine by the fuel consumed under the boiler 
had come to be considered an unfair criterion 
before much advance had been made with 
liquid fuel. There Is no analogy whatever be- 
tween the terms engine horse-power and 
boiler horse-power, the latter being an unsat- 
isfactory term only used for want of a better. 
That the capacity of the accompanying boiler 
depends upon the relative- efficiency as well 
as the capacity of the engine may be shown 
by the fact that a single-cylinder non-condens- 
ing engine may take as much as 30 pounds of 
steam per horse-power per hour, whereas a 
modern triple-expansion condensing may re- 
quire as little as 10 pounds. At the same 
time your comparison of the power delivered 
in useful work with the B. T. U. contained in 
the fuel consumed is a perfectly legitimate 
one, and your figures are apparently correct. 
The figures are certainly unusually high, the 
best we know of, for any kind of fuel shows 
an efficiency little more than half as high 
based on fuel consumption per horse-power. 

(12077) J. V. A. asks: I am seeking 
information on the question of water power. 
I wish to utilize the water in a stream run- 
ning through a flat country, with hills about 
300 to 400 feet high on both sides, but these 
hills are not the source of the creek's supply. 
Could you put me in communication with 
some one, or a firm, who could advise me as 
to the best method of obtaining from 12 to 
15 horse-powe from this creek, by hydraulic 
ram, to elevate water to the hills nearby to 
drive Pelton wheel, or undershot current wheel, 
or Poncelet's undershot wheel by damming up 
the creek, or any other method that may suit? 
You may be in a position to answer this ques- 
tion ; if so, please let me know. I would 
require full details and plans of wheels, their 
construction and application to the creek, etc. 
(I wish to construct the wheels myself, if pos- 
sible.) I am only a novice at using water 
power. The machinery I wish to operate 
from the stream is a Sisal hemp decorti- 
cating machine, and possibly a small circular 
saw. I inclose a rough sketch of cross 
section of creek, and some figures which wore 
obtained at the same spot, which is a suit- 
able one for the erection of the machinery in 
the event of your undertaking this question. 
A. Your method of measuring the flow of 
the water is quite reasonably approximate 
and, making due allowance for error and 
variation of the flow, we should say that 
you have just about enough water to generate 
15 horse-power in the manner you suggest. 
A good Pelton or similar impact waterwheel 
should deliver 75 per cent at least of the , 
theoretical power in a given fall of water, 
so for 15 horse-power you should have a fall 
and quantity of water with a theoretical power 
of 20 horse-power. The formula is H.P. = 
0.00189 Q H, in which Q = quantity of water 
in cubic feet per minute and H = head in 
feet. Supposing you lift your water with a 
ram to a height of 100 feet above the stream, 

20 

20 (H.P.) = 0.00189Q X 100 or Q = 

0.189 
106 cubic feet per minute nearly. A good 
ram with not more than 100 feet conveyance 
will lift about 1/14 of the water required to 
operate it to a height ten times that of the 
fall required to operate it, so that 106 cubic 
feet of water could be raised 100 feet by 14 X 
106 = 1,484 cubic feet of water with a fall 
of 10 feet. Your flow at the rate of 66 feet 
in 15 seconds of a stream 11 feet wide and 7 
inches deep represents 1,694 cubic feet per 
minute, so that you have a fair margin. The 
length of the drive pipe does not matter, pro- 
vided you have the whole of the water re- 
quired to drive the ram inclosed in a pipe 
for the whole height of the necessary fall, 
i. e., the dam need be only 5 feet high if 
there is a further fall of 5 feet from its foot 
to the point at any convenient distance down- 
stream where the ram is situated. We should 
say that you could not get the requisite power 
with a current wheel, as its efficiency is ex- 
tremely low. With a Poncelet or, better, a 
low-head turbine, you could, but we should 
say the first cost of dam and equipment would 
be higher. 

(12078) H. R. P. asks: Will you 
kindly answer the following questions? What 
is meant by the term cycle in relation to gas 
engines? Why is an engine which makes two 
revolutions to every explosion called a four- 
cycle engine? How is it possible for any en- 
gine to have more than one cycle? A. The 
"cycle" of any engine is the complete sequence 
of operations gone through by the operating 
fluid; in the case of gas or other internal- 
explosion engines it consists of inspiration 
during one stroke, compression during one 
stroke, ignition, explosion, and expansion dur- 
ing one stroke, and exhaust during one stroke. 
The terms "four-cycle" and "two-cycle" are 
misleading, and should more properly be "four 
strokes to the cycle," etc., in fact on this 
account the term "four stroke-cycle" is now 
coming into use. In two-cycle engines, either 
by exploding the gas on both sides of the 
piston or otherwise, the two separate cycles 
overlap each other, and whereas each is ex- 
actly the same as in the four-cycle engine, one 
or other cycle is completed every two strokes. 
The term "two-cycle" has, however, the alter- 
native sense that two separate cycles are used 
In operating, the engine and, therefore, though 
a . later term than "four-cycle" and derived 
from it, is less inaccurate. 
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(12079) J. S. asks: Kindly tell me 
in your Notes and Queries column how to pro- 
duce extreme cold by means of carbonic acid 
gas and ether. I have tried letting the gas 
run into a bag which has been wet with ether. 
I understand this to be the method. The re- 
sult should be a kind of frappe effect to use 
for a freezing mixture. A. Carbonic acid gas 
has no action upon ether. No lowering of 
temperature would be expected from passing 
the gas through ether. If liquid carbon diox- 
ide is allowed to escape from a tube into a 
bag, some of the liquid will be frozen and 
solid carbon dioxide will be found in the bag. 
Place this in a porcelain crucible and pour 
ether into the crucible. A pasty solution of 
ether and the solid is formed with a great 
drop in temperature. Tyndall's "Heat as a 
Mode of Motion," which we send for $2.50, 
gives many experiments with solid carbon 
dioxide. 

(12080) M. A. C. says: 1. In evapor- 
ation, does the water vapor formed crowd 
back the air? A. Carhart's "University Phys- 
ics," vol. 2, will give you a correct view of 
the process of evaporation. There is no push- 
ing back of the air by the molecules escaping 
from the surface of the water. There is 
plenty of room for them between the mole- 
cules of the gases of the air. 2. Does the air 
offer any resistance to evaporation of water? 
A. The air offers great resistance to the escape 
of water molecules into it — 15 pounds to the 
square inch. In a vacuum water evaporates 
with violent boiling. It is the pressure of 
the atmosphere which keeps the water in the 
liquid form upon the earth. Otherwise all 
water would be in vapor in the space about 
the earth, as the ait now is. 3. What is the 
best explanation of just how evaporation pro- 
duces cold? A. The only explanation of evap- 
oration is that heat changes water into vapor. 
The heat used for this work does not affect 
a thermometer, and is called the heat of 
vaporization. Since this heat must come from 
some other body, the surrounding bodies are 
made colder by the abstraction of heat from 
them to change the water into vapor. 4. Heat 
is defined as molecular motion. Does that mean 
that the amount of heat depends on the num- 
ber of molecules striking a thermometer as 
well as their velocity? A. The more rapid 
the molecular motion, the higher the tempera- 
ture of a body. More molecules would then 
strike a thermometer in a second, of course. 
They would also strike with a higher velocity. 

5. In the expansion of gas against pressure, 
which is affected, velocity or number of mole- 
cules, in the change of temperature? A. In 
the expansion of a gas against pressure the 
velocity of the molecules is chdnged, and 
therefore the number of molecules per second 
passing a given point will also be changed. 

6. Will you discuss the question if the ex- 
pansion be into a vacuum? A. The expansion 
of a gas into a vacuum does not produce any 
cooling effect, since the expanding gas does 
no work in expanding. 7. What is the best 
explanation of a mixture of salt and ice pro- 
ducing cold? A. There is but one explana- 
tion of the action of salt and ice as a freez- 
ing mixture. The melting of the ice and salt 
is caused by the heat absorbed from the article 
to be frozen. The heat required . to melt ice 
is very large, 80 calories per gramme. 8. 
What is the best explanation of rain being 
produced by a current of air striking a moun- 
tain? That is what cools the air? A. Warm 
air can hold more water vapor than cold air. 
When a warm current strikes a cold mountain 
side, the chilling of the air reduces its ca- 
pacity for moisture and saturation is soon 
reached, after which the formation of rain 
drops begins. All these questions are treated 
in good textbooks of physics under heat. If 
you have not the Carhart referred to above, 
we can send you a copy for $1.75 prepaid. 

(12081) A. E. W. asks: 1. Would you 
explain what is meant (when giving the cali- 
ber of small arms) by two numbers, as 45-90, 
30-30, 25-20, and 56-50? I understand that 
there is a big difference in the size of cali- 
bers mentioned, and that the 25-20 is a bottle- 
shaped cartridge, but there is no apparent dif- 
ference in the diameter of shell and ball of a 
56-50. A. In giving the caliber of small arms 
by two numbers, 45-90, the first number stands 
for the caliber expressed in decimals of an 
inch (in your case 0.45 or 45/100), the second 
the number of grains of powder used in the 
charge. In the case of the 25-20 gun, the 25 
stands for a repeating rifle, the 20 for a single 
shooter. The weight of the bullet is the same 
in both cases, but the repeater cartridge is 
enlarged to take a larger charge of powder. 
2. What does the number giving the gage of 
shotguns mean? What part of an inch are 
they, or do they not represent some part of 
an inch or foot, 10, 12, 16, and 20 gage? A. 
The gage of the shotguns, as 10, 12, etc., is a 
survival of the old-fashioned nomenclature. In 
early days it was customary to find out how 
many spherical balls went to the pound weight. 
If 10, the gun was called a 10-gage gun. .3. 
Ice manufactured by a process, where cans of 
water to be frozen are immersed in a tank 
of brine, cooled by pipes carrying ammonia, 
there often appears a place in the center of 
the cake that is white or nearly opaque, some- 
times looking like very small air bubbles. 
Would you explain the cause of the ice r 3t 
being clear at the center as it is at the sides 
of the cake? I have been told that it was 
ammonia in the water, and some even claim 
that they can taste it, but I cannot see how 



that can be when the ammonia is confined in 
the pipes. I think it is a defect in the freez- 
ing. A. The white or semi-opaque place in 
the center of cakes of artificial ice is nothing 
more than what you say it looks like — air 
bubbles. The process of freezing excludes sus- 
pended air from the water, leaving it in the 
form of bubbles (as it often appears in nat- 
ural ice) if steps are not taken to prevent it. 
In the can system of artificial ice making, 
the water is agitated while freezing to get 
rid of the bubbles, and as the ice forms from 
the outside inward, the outside and bottom 
end of the cake is generally clear. Some- 
times, however, the agitation is not kept up 
long enough, as the block becomes nearly 
solid, and an accumulation of bubbles remains 
in the center near the top. You will notice 
that the white part you speak of is always 
at one end of a whole cake — the end which 
was uppermost as it stood in the can. There 
is no possibility for the ammonia from circu- 
lation pipes to reach the cans, the freezing 
of the latter taking place in brine, not am- 
monia, and elaborate tests of the purity of 
the ice water are regularly made in every 
properly conducted plant. The occurrence of 
this white core in plants using distilled water 
(from which the air is removed) as many 
now do is a sign of imperfect distillation or 
filtration, but not of such impurities as your 
friends suggest. 

(12082) L. M. K. asks: 1. A tank of 
5 cubic feet capacity is filled with a gas at 
200 pounds pressure. How many cubic feet 
of gas will there be at 1 pound pressure? A. 
The answer to your first query is figured by 
the formula Pi Fi = P V, representing Boyle's 
law that the pressure of any gas is inversely 
as the volume and vice versa. In your case 
Pi = 1 pound, P = 200 pounds, and V = 5 
cubic feet. Substituting : 1 X Fi = 5 X 200, 
or Fi = 1,000, i. e., a gas having a volume of 
5 cubic feet at 200 pounds pressure (185.3 
gage) would have a volume of 1,000 cubic 
feet at 1 pound pressure, or 13.7 below atmo- 
sphere. The above are absolute pressures, 
which must be used for the solution to be 
accurate by the formula ; if you use gage 
pressures (pressures above atmosphere) add 
14.7 pounds to both pressures before substitut- 
ing in the formula. 2. To what pressure is 
it safe to compress a gas? A. A gas may be 
compressed to any amount according to cir- 
cumstances, strength of container, tempera- 
ture, etc., which you do not mention. All 
gases can be liquefied by sufficient pressure, 
their pressure becoming greatly . reduced by 
liquefaction. 3. At what pressure is illumi- 
nating gas delivered to the consumers? A. 
Illuminating gas for domestic purposes is de- 
livered at about half a pound pressure above 
atmospheric. 

(12083) C. S. R. says: If a coiled 
spring made of pure iron is placed in a bath 
of hydrochloric acid, the spring dissolves, and 
ferrous chloride would be formed according 
to the following equation : Fe + 2HC1 = 
FeCl 2 + H 2 . Heat would be evolved as a re- 
sult of the chemical action, and the chemical 
energy would be changed into heat energy, 
about 80,000 calories being developed per unit 
each substance. The solution thus far Is 
clear, but here is the difficulty : Take the 
iron spring and compress it and tie it with 
some thread so that it remains in a com- 
pressed position. The spring now possesses 
potential energy as a result of this compres- 
sion. . Now place the spring, in this com- 
pressed position, in the HC1 as before ; the 
iron will dissolve as before, the spring all the 
time remaining compressed, because the thread 
is hot acted on by the HC1. The question now 
rises, What has become of the potential en- 
ergy the spring possessed? A. It appears to 
us that under the conditions you name there 
would be a liberation of heat in consequence 
of the tension of the spring. That is to say, 
if you provide two equal quantities of acid, 
and dissolve therein two springs exactly alike 
except that one is wound up and the other 
is unwound, there will be a greater liberation 
of heat by the dissolution of the spring under 
tension than of the other spring, the differ- 
ence in heat representing the thermal value 
of the energy used in winding the spring. 
This question is very interesting, and has 
been discussed in our columns heretofore. We 
think it can be determined only by a careful 
experiment, coupled with quantitative meas- 
urements of the heat developed. 

(12084) G. H. H. asks: I have here 
a mechanical problem, the solution of which 
I would like to see in your query column. 
Suppose we have two disks of equal diameter, 
each having ten blades projecting at equal 



would they, be increased, and if so how much? 
A. Since by revolution of the left-hand wheel 
A at the same speed as that of the right-hand 
wheel B, each of the ten teeth of A touches 
one tooth of B once in every revolution, in- 
stead of only one tooth of A coming in con- 
tact with the teeth of B, as when A was still, 
it would appear at first sight that there 
should be ten times as many contacts as be- 
fore ; but whereas before one tooth of A was 
touched in- each revolution of B by every tooth 
of B, now one tooth of A touches in each 
revolution only one tooth of B. The total 
number of contacts is therefore multiplied by 
ten and divided by ten, and remains the same. 

(12085) E. M. S. asks: 1. Where does 
the largest supply of pearls come from ? A. 
The best pearls as well as the largest quan- 
tity come from fisheries around Ceylon : see 
our article of April 24th. 2. How is a pearl 
valued? A. Pearls have a certain minimum 
value by weight above which their value 
varies more than that of any other gem 
through quite arbitrary conditions of form, 
color, perfection of "skin," lack of irregu- 
larity, etc. 3. Can pearls be made artificial- 
ly? A. Imitation pearls are now made so well 
as to be detected with difficulty but are not 
identical chemically or physically with natural 
pearls as are artificial diamonds or rubies. 4. 
Does the voltage or the amperage destroy life 
in electrocution? A. A high voltage is re- 
quired but as generally understood a fairly 
high amperage is the more essential. A very 
small current at 5,000 volts pressure may be 
taken with impunity from an induction coil 
whereas persons have been killed by large cur- 
rents at pressures as low as 500 volts. 5. 
What is the meaning of the terms "cycle" and 
"frequency" in electricity? A. A cycle is «ie 
complete series of changes of the electromo- 
tive force in an alternating current. The volt- 
age rises from zero to its plus maximum and 
falls through zero to the same negative value 
and back to zero in each cycle. The fre- 
quency is the number of complete cycles in a 
second. 6. Is there any difference in color 
between the water of the Red Sea and that 
of the Mediterranean? A. We should say that 
the difference is largely imaginary except in 
so far as the color is influenced by depth and 
the character of the bottom, which, in the 
Red Sea, is largely coral. 7. How many ves- 
sels pass through the Suez Canal? (8) Do they 
go through at night? A. Vessels pass through 
the Suez Canal in a continuous stream night 
and day, the canal being lit by powerful 
search lights. We have no recent figures as 
to the volume of the traffic but in 1904, 2,733 
ships passed through the canal, with a ton- 
nage of over eight million. The average time 
of passage is 18 hours. 9. How many kilowatts 
can a three-phase circuit of 7 strands of No. 6 
wire cable transmit at 100,000 volts for a dis- 
tance of 155 miles? and (10) what would be 
the amount of power lost in transmission? 
A. We cannot make this calculation without 
making you a charge. The subject occupies 
100 pages in the Standard* Electrical Engi- 
neer's Handb'ook, which we can send you for 
$4. We do not encourage lists of questions 
so long as the foregoing, which are no less 
trouble than the "examination papers" pro- 
hibited in our "Hints to Correspondents." 
Most of these questions could be answered 
from a dictionary and some from a school 
reader. The above are answered only on ac- 
count of inquirer's address being probably re- 
mote from a library. 




distances around the rim, as shown in above 
sketch. Now if one disk is made to revolve 
10,000 R. P. M., while the other is stationary 
and in a position where one of its blades 
would come in contact with each of the re- 
volving blades, there would be 100,000 con- 
tacts made per minute. Now if both disks 
were revolved in opposite directions, at ex- 
actly the same speed, 10,000 R. P. M., would 
the number of contacts remain the same, or 
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The Bullet's Flight From Powder to 
Target. By Franklin W. Mann. 
Milford, Mass.: Published by Munn 
& Co., 1909. Large 8vo.; pp. 384. 
Profusely illustrated. Price, $4. 
This work deals with a subject the litera- 
ture of which is not commensurate with its 
importance or interest, and it possesses un- 
usual value, not only because it furnishes a 
large amount of information of a very prac- 
tical kind, but because this information is the 
result of a practical experience on the part 
of the writer extending over a period of 
thirty-eight years. The author tells us that 
the results of his experiments as here given 
have been persistently and laboriously worked 
out with an earnest desire to assist his fellow 
craftsmen. In view of the fact that con- 
jecturing and theorizing have b'een so preva- 
lent in rifle literature, the work has been 
kept free from speculations, except where they 
have either been proved to be false or have 
b'een fully substantiated by recorded experi- 
ments. The first impression on glancing 
through this work is of the extrordinary num- 
ber and value of the illustrations, which must 
average at least one to every two pages. Most 
of these are photographic reproductions of the 
results of actual tests. Particularly fine are 
those made of bullets before and after firing, 
and the large number of illustrations of care- 
fully indexed targets against which firing tests 
had been made. The work has also been en- 
riched with lettered line cuts and with half- 
tone engravings of various experiments that 
throw light upon the questions discussed. 
Every page is full of interest and information 
for the rifle enthusiast. There is a full dis- 
cussion of various kinds of rifles ; of the effect 
of difference of length, of variations of rifling, 
etc., as well as of curious experiments, such 
as that of venting the barrel near the muzzle. 
An idea of tne contents may be gathered from 
a few of the subjects treated, such as the 



Personal Element vs. Mechanical Rifle Shoot- 
ing ; Utility of Vented Barrels ; High-Pressure 
Sharpshooting Powder ; Telescope Mounts ; 
Ruined Rifle Bores vs. Smokeless Powder vs. 
Primers ; Accurate Ammunition Difficulties ; 
Flight of Bullets. Gyration and Oscillation; 
Motions Executed by Nownal Flying Bullets ; 
Determining Rifle Twists ; Kinetics of Spin, 
etc. In many respects this work is unique 
in the literature that has been published on 
this subject. It is thoroughly practical, and 
will be found to be of very real value to those 
who are engaged in a study of the ballistics 
of the rifle with a view to improving the all- 
round efficiency of that weapon. 

Trigonometrische Langenbestimmung, 
Geodatischer Grundlinien. Von A. 
Tichy, Inspektor der K. K. Oster- 
reichischen Staatsbahnen. Wien : 
Eigentum und Verlag des Osterreich- 
ischen Ingenieur und Architekten- 
Vereines, 1909. 
The author of this monograph was com- 
missioned in 1900 to devise a method of plot- 
ting the four great Alpine tunnels. He was 
instructed to abandon the conventional method 
of employing definite triangulation data, and 
to evolve an entirely new method based upon 
original data, the reason being that the older 
method was inapplicable for plotting tunnel 
lines in so mountainous a country. At that 
time the author was compelled to adopt a 
system of optical measurement based upon a 
qualified logarithmical method which seemed 
best adapted for the purpose. At the same 
time he developed another conception, and 
carried it out in practice, a method which 
would seem to be somewhat more exact than 
the qualified optical method in question. It 
was not until 1904 that this new measuring 
instrument was completed and actually em- 
ployed. It is this instrument and its manner 
of use which Herr Tichy has thoroughly de- 
scribed in this monograph. 

The South Americans. By Albert Hale. 
Indianapolis: Bobbs-Merrill Com- 
pany, 1908. 360 pp.; 8vo.; fully illus- 
trated with maps and photographs. 
Price, $2.50. 
To anyone contemplating a pleasure trip to 
South America or around the coast of our 
sister continent, the perusal of this book can 
be confidently recommended as providing pleas- 
urable instruction, which will greatly add to 
the reader's intelligent interest in , sights to be 
seen. To exporters or others having trade re- 
lations with the South American republics de- 
siring to improve the efficiency of their sales 
service by an intelligent sympathy with their 
customers the book should be equally valuable. 
The author says that he writes "with a North 
American pen but looking through South 
American eyes," but we should say rather that 
he looks through North American eyes care- 
fully purged of any prejudicial point of view 
and with an admirable determination not to 
overlook the good points of his subject. Such 
a work, if it reaches the readers who most 
need it, cannot fail to promote the cause of 
international amity, without which the indus- 
trial development by foreign capital of im- 
mense areas of great productive possibilities 
cannot well progress ; and no. reader, even if 
prejudiced, can fail to be repaid for its perusal 
by the interest of the story. After some in- 
troductory notes in lighter vein but none the 
less interesting the author takes up in turn 
the geography, the history, the government 
and the people and present conditions of Ar- 
gentina, proceeding to discuss in the same 
order the same topics with regard to Uruguay, 
Brazil, and Venezuela in turn. He continues 
with a general review of trade conditions ana" 
concludes with an admirable chapter on the 
Monroe doctrine. It is a suggestive comment 
on the influence of democracy that in discuss- 
ing the weaknesses which all nations possess, 
the author refers most frequently, as traits of 
South America in general and Venezuela in 
particular, to those marks toward which the" 
shafts of foreign critics of the United States 
are most frequently directed — bombastic oratory 
and "graft." To offset this we are told that 
gallant manners on the part of the lower 
orders from the beggar upward co-exist with 
"an aristocracy of wealth, education, and 
blood, usually all three," of neither of which 
we are frequently accused by visiting critics. 

The American Handy Book of the Brew- 
ing, Malting, and Auxiliary Trades. 
By Robert Wahl and Max Henius, 
Fh.DD. Two vols. Chicago: Wahl- 
Henius Institute of Fermentology, 
1908. 1,600 pp.; 12mo.; ill.; tables; 
etc. 
Most trades have their handbooks nowadays, 
engineering being blessed with the largest num- 
ber, but though this is the only one we know 
of in reference to brewing and malting, there 
is no industry which has a more thorough 
handbook. It aims to be a pocket encyclo- 
paedia, by reference to which brewer, maltster, 
cooler, bottler, or anyone connected with the 
commercial end of brewing may find the an- 
swer to any question which may come up in 
his work without his having to wade through 
bulky textbooks and peruse quantities of in- 
formation in search of a single item. This 
requires the condensation into the smallest 
compass of essential facts from a broad range 
of information covering arithmetic, algebra, 
physics, chemistry, rudiments of machinery, 
steam engines, and refrigeration, as well as 
practical details of brewing and malting, cask- 
ing, bottling, and shipping ; but so success- 
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fully was the work done, that the first edition 
was exhausted in a year, and the second 
larger one in a few years more. The present 
third edition includes the improvements in 
brewing, and malthouse operations due to the 
recent developments of electrical machinery, 
and gives a new chapter on electricity and 
magnetism. A new chapter is also included 
to cover recent botanical studies of barley, 
and the chapters on Mechanics and Power are 
rewritten, while only the tables have been 
retained from the chapters on Arithmetic and 
Algebra. The printing and general appear- 
ance have been much improved by division 
of the work into two volumes on better paper, 
the division being so arranged that few indi- 
viduals in the brewing trades requiring the 
volume as a pocket companion will not find 
all they need, each for his particular specialty, 
in one volume. Of the allied processes dis- 
cussed, refrigeration is better treated than in 
any pocket book we know of the same scope, 
and in a general way the work retains its 
character as a model handbook in its line. 

Dynamo, Motoe, and Switchboard Cir- 
cuits for Electrical Engineers. By 
William Rushton Bowker. Second 
Edition. New York: D. Van Nos- 
trand & Co., 1908. 8vo.; pp. 168; 
130 figures. Price, $2.50. 
The special object of this book is to present 
the subjects indicated by the title in a non- 
mathematical way, and as viewed from the 
practical standpoint. The author originally 
had in view the needs of the student preparing 
for the City and Guilds of London examinations 
in electrical engineering, and for this reason 
the work covers certain important sections of 
the Syllabus of the Ordinary and Honor Grades. 
However, this would make it no less valuable 
to the American student and practical en- 
gineer. In the present second edition two new 
sections have been added to furnish information 
in regard to central-station layouts. This ren- 
ders the book particularly useful to central- 
station engineers and their assistants. 

Elektrische TJhren. Von Dr. A. Tobler, 
Dozent am Eidg. Polytechnikum In 
Zurich. Zweite Auflage, bearbeitet 
von Johannes Zacharias, Ingenieur, 
Mit 120 Abbildungen. 
Since the publication of the first edition of 
Zacharias' "Electrical Clocks," the technique 
of the art has advanced to such a degree 
that a new edition seemed necessary. Wall 
clocks, and even timepieces in which great 
accuracy is demanded, are now electrically 
driven. In order that the art might be fully 
covered it was necessary to omit electrical 
firm alarm apparatus which found a place in 
the first edition. In this Volume, therefore, 
only electrical timepieces are described. In 
attacking the subject, the author has described 
first, electrical installations which are neces- 
sary to drive a clock train. He then passes 
to time telegraphs, recording apparatus, and 
finally discusses important inventions which 
have made their appearance in the last thirty 
years. Inasmuch as the data here presented 
have been collected largely as a result of per- 
sonal intercourse with manufacturers, engi- 
neers and scientists, the book may be taken 
as an authoritative presentation of an inter- 
esting technical subject. 

Practical Concrete Block Making. By 
Charles Palliser. New York: In- 
dustrial Publishing Company, 1908. 
75 pp.; 12mo.; fully ill. Price, 50 
cents. 
The author, though obviously somewhat 
prejudiced in favor of the concrete block from 
his years of successful experience in its manu- 
facture, . tells a convincing story going to show 
that much of the criticism applied to the block 
should more properly belong to the careless 
maker or the inadequate machine. The book 
is well written in clear, simple, language, with- 
out any chemical or engineering formulas, and 
explaining every technical term, so that any 
workman starting in the business for himself 
can understand every step of the operation 
of making good substantial concrete blocks. 
The author tells how to select molds and ma- 
terials, how to find the right proportions of 
cement and aggregate, how to mix, make, and 
cure, and how to place the bricks in the 
wall, giving various methods of facing and 
practical hints on how to secure the best archi- 
tectural effects. 

The Problem of Age, Growth, and 
Death. By Charles S. Minot, D.Sc. 
New York: G. P. Putnam's Sons, 
1908. 280 pp.; 8vo.; ill. Price, $2.50. 
Whereas this book deals with a series of 
biological problems, it is, as the author points 
out, essentially a study of a single phenome- 
non, the increase in the amount of protoplasm. 
The increase to be considered is not that dis- 
tributed through the system of the growing 
. organism, but that which occurs within the 
limits of a single cell. The ultimate object 
of all biology being the discovery of the na- 
ture of life, the author considered that the 
most promising opportunities for the attack 
of the problem lay in the study of observable 
changes affected by age in organisms, senes- 
cence being a qualification of living matter 
having no apparent parallel in the inorganic. 
It is an essential feature of life and therefore 
a useful guide to the proper aim of biology. 
If genius is properly defined as "an infinite 
capacity for taking pains" Mr. Minot's study 
may certainly be described as a work of 
genius. He explains tbe limitations undtr 



which he has labored, the great numb'er of 
interesting by-paths revealed as he started 
along his chosen road which his other occu- 
pation prevented his following, and does not 
at all claim his book to be a complete treatise 
on the subject, but so far as it goes and 
within the limits indicated by the title the 
work is admirably thorough. For a number 
of reasons convincingly explained by the au- 
thor but too long to be quoted, the guinea-pig 
was selected as the most convenient organism 
in which to study growth as a function of 
age typical of its phenomena in any other 
organism, and some idea of the painstaking 
nature of the study will be obtained from 
the statement that for long periods as many 
as one hundred guinea-pigs, kept under the 
most carefully co-ordinated conditions, were 
personally examined twice every day. The 
results obtained are by no means confined to 
guinea-pigs, the evidence obtained from thorn 
being compared with changes in the higher 
animals including man. The language is clear 
and to the point and free as far as possible 
from Greek and Latin scientific terms, making 
it as interesting to the layman as to the 
biological student. 

La Stnthese des Pierres Frecieuses. 

Par Jacques Boyer. Paris: Gauthier- 

Villars, Imprimeur Librairie du 

Bureau des Longitudes de l'Ecole 

Polytechnique, 1909. 

This little monograph on the synthetic 

production of precious stones is one of the 

first attempts which we have seen in book 

form to present a general review of the 

manufacture of gems artificially. Mr. Boyer 

gives an historical resume and discusses in 

detail the processes of Verneuil, Paquier, Paris, 

Moissan, and Hannay. The little book gives 

one a fairly good popular idea of the work 

which is being done in a comparatively new 

field of physical chemistry. 

Hydraulic Tables. Second edition, re- 
vised and enlarged. New York : John 
Wiley & Sons, 1909. 104 pp.; 8vo. 
Price, $1.50. | 

This new edition Contains little alteration 
beyond correction of errors discovered in the 
first edition and could hardly contain any im- 
provement, being already well known as the 
most complete set of hydraulic tables pub- 
lished. An interesting explanation of. the 
derivation of the formula known by the name: 
of the authors is given, and a table of dis- 
charge from high weirs is added in response 
to requests from users of the former edition. ' 

Automatic Screw Machines and Their 
Tools. By C. L. Goodrich, Screw 
Machine Expert Pratt & Whitney 
Company, and F. A. Stanley, Asso- 
ciate Editor of the American Ma- 
chinist. New York: Hill Publish- 
ing Company, 505 Pearl Street; 6 
Bouverie Street, London, E. C. 
American Machinist, The Engineer- 
ing and Mining Journal, Power and 
The Engineer. Octavo ; pp. 255 ; 11- j 
lustrated. Price, $2 net. 
The subject matter of this book naturally 
divides itself into two parts. One devoted to 
various types of machines and their- construe- , 
tion, general tool equipments, methods of cam- 
ming, etc., and the other to tools in detail 
and containing specific information on making 
and using these tools, the speeds and feeds at 
which they should be operated, and other par- , 
ticulars which will be of service to mechan- 
ics interested in screw machine work. In the 
chapters on camming, the book illustrates and 
describes in detail the different makes of auto- 
matic screw machines and turret lathes, in- 
cluding single-spindle, double and multiple spin- 
ning machines, magazine feed, and other types 
of machines for finishing castings, forging, etc., 
with full tables of speeds and feeds for dif- 
ferent kinds of stock and for all classes of 
cutting tools. 
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Abrasive bodies having a porcelain base, 

fastening for, G. Jung 

Abrasive wheel, H. L. Slager 

Acetylene-generators, Feeding means for, 

J. M. Morris 

Acid, manufacturing nitric, P. S. Val- 

entiner 

Acid, strontium salt of dibrom-behenic, E. 

B. Fischer ,. 

Adjustable wrench, O. C. Caldwell 

Air-brake, F. B. Rae. 

Air-engine, A. E. Smith 

Air-purifying apparatus, Kosak & Herz.... 

Air-ship, J. Sinkovits 

Air-ships, winged propelling and guiding 

mechanism for, J. U. de Uherkocz.. 
Aluminum and other metals, extracting, 

H. S. Blackmore 

Amalgamator, G. H. Loucks 

Amusement device, W. P. Hayes 

Animal-trap, I. Lawrence 

Automatic switch, Schramm & Oswald. . 

Automatic switch, J. T. De Moss 

Automobile sparking mechanism, G. S. Hill 

Awning, W. Sullivan 

Awning -support and lock therefor, J. C. 

McNamara 

Axle-spindle, self -lubricating, E. W. Hanna 

I Badge or ribbon fastener, A. O. Paulson. . 

Bag-case, J. Oliver. 



920,475 
920,199 



920,224 

920,308 
920,536 
920,389 
920,202 
920,584 
920,675 

920,792 

920,893 
920,880 
920,567 
920,765 
920,667 
920,836 
920,326 
920,686 

920,618 
920,736 
920,639 
920,632 



Bag-fastener, L. Kaestner 920,578 

Baker's peel, F. Schumacher 920,188 

Ball used for golf • and like games, J. H. 

Roger , 920,653 

Banding-machine, Wagner & Malocsay 920,698 

Basket, J. B. Kenny 920,480 

Bath-tub, C F. Ike 920,575 

Bean -sorter, O. Sutter 920,1199 

Bearing, ball-, C R. James 920,149 

Bearing, car-axle, G. A. Woodman 920,802 

Bed and douche pan, D. Hogan 920,463 

Bed-pan, M. E. Stores 920,211 

Belt, metallic, H. L. Canne 920,537 

Bench. See Washbench. 

Bicycle crank-hanger, C F. Kline 920,583 

Bicycle support or stand, E. H. Stayt.... 920,785 

Binder, temporary, F. P. Impey 920,146 

Binder, temporary, G. C. Shepherd 920,780 

Blacking and polishing machine, shoe, J. 

C. C. Scheer 920,884 

Blank-shaping machine, C W. Graham 920,131 

Boat, hydroplane-, W. H. Fauber 920,849 

Boats, electrical-current connection for, E. 

Westrom 920,229 

Bobbin marking and coating machine, F. 

C Hodgman 920,870 

Boiler, M. Kelley 920,153 

Boiler, H. O. Keferstein 820,479 

Boiler-flue connection, D. B. Hines 920,743 

Bolt-locking mechanism, split, W. W. Par- 
sons 920,388 

Bookcase, collapsible, J. H. Scott 920,670 

Bottle-closure, J. Melisch 920,771 

Bottle-closure, G. Waldmann 920,794 

Bottle-molds, turn-table for, M. Nester 920,622 

Bottle-neck-forming tool, W. S. Dorman. . 920,550 
Bottle, non-reflllable, A. L. Rudolph, Jr... 920,184 

Bottle, non-reflllable, M. Loftus 920,590 

Bottle or receptable, heat and cold non- 
conducting, P. O. E. Fredrich 920,562 

Bottle-soaking machine, S. L. Goldman.... 920,564 

Bottle-stopper, C. A. Hunt, Jr 920,338 

Bottles, means for extracting the contents 

of, A. J. Farmer 920,121 

Box-cover fastener, C. W. Ridpath 920,494 

Braiding-machine, G. W. Sears 920,189 

Braiding-machine, W. T. Le Blanc 920,589 

Brake-head, J. M. Coleman 920,434 

Brake mechanism, load-regulated, Forney 

& Schoenky 920,310 

Brake-operating device, O. Pfander 920,643 

BrakeB, apparatus for adjusting railway- 
vehicle and like, V. Chaveriat 920,540 

Breechlng-strap fastener, L. C Freeman.... 920,315 

Brooch or the like, C G. Armstrong 920,517 

Brooder, poultry, H. N. Heilman 920,740 

Brush, air, L. Forester 920,855 

Brush-machine, H. J. Lebherz 920,588 

Brush-makng machines, bristle-feeding 

means for, W. G. Liebig 920,355 

Buckle for compressed bales, E. L. Hfnes. 920,328 
Building-block and wall constructed thereof, 

S. Strong 920,212 

Bundle-forming machine, A. J. Chesson .... 920,541 

Burglar-alarm, W. N. Fawcett 920,123 

Burglar-alarm, H. Spencer 920,681 

Burner, J. J. Kelly 920,750 

Butter-merger, B. N. Hawes 920,738 

Button for cushion-seats, tufting-, L. A. 

Young 920,514 

Button, separable, E. Noelle 920.380 

Buttonhole-cutter, C. Anderson 920,238 

Cabbage-core shredder, H. D. Wilson 920,799 

Cabinet, douche-, Van Denburg & Gils- 

mann 920,225 

Cabinet, filing-, J. J. Atkinson 920,243 

Cables through pipe-lines, device for pass- 
ing, H. A. Greenan 920,455 

Calculating-machine, Dreyfus & Levy 920,840 

Camera enlarging attachment, C. F. Ad- 
Ion 920,516 

Camera-stand, photographer's, J. E. Har- 

rod 920,135 

Cam-filling machine, H. A. Blakeslee 920,250 

Can-filling machine, G. H. Mallett 920,597 

Can-making machine, Ellefsen & Lambin. 920,291 

Can top, powder-, A. M. Coons 920,273 

Canning-table fruit-distributing apparatus, 

W. C. Anderson 920,712 

Car, R. Dunning 920,287 

Car construction, passenger-, G. W. Lil- 

lie 920,594 

Car-door operating mechanism, electrically 
controlled street or railway, H. Rown- 
tree . 920 183 

Car, dump-,' T. R. Mcknight! 1 '. Y.\ ...... '. . 920,616 

Car, railway steam motor-, T. H. Curtis. . 920,114 

Car-underf rame, A. E. Ostrander 920,384 

Car-underf rame, A. Becker 920,813 

Car underframe, freight-, W. J. Lage.. 920,759 
Cars, controller-checking device for street- 
railway, N. Fallek 920,300 

Cars, rotary wheel-guard for, F. E. Huteh- 

ings 920,467 

Carbid, treatment of, A. R. Frank 920,857 

Carbureter, J. W. Wood 920,511 

Carbureter, automatically governed. O. 

Pfander 920,642 

Carbureter for internal-combustion engines, 

H. Z. White 920,231 

Carding-engine, E. Gessner 920,862 

Carpet-rug beater, A. F. Lewis 920,772 

Carrier. See Sack-carrier. 
Cartridge belt or bandoleer, F. R. Batch- 
elder 920,413 

Case or cabinet having sliding doors, C. F. 

Kurz 920,158 

Cash-register, Cleal & Macauley 920,110 

Cask-making machine, J. Gilmour 920,730 

Caster, adjustable, J. Sharon 920,673 

Casting blocks and other pieces, diminish- 
ing the formation of flaws or blow 

holes when, A. von Paravicinl 920,638 

Casting machine, line, J. McNamara 920,617 

Ceiling construction, metal-, R. Goho 920,563 

Cellulose material, making, Cross & Briggs 920,828 
Cement-burning apparatus, H. S. Spack- 

man 920.784 

Cement posts, wire-holder for, P. Wachtel. 920,407 
Chain grip systems, switch for automatic 

cable, G. S. Fouts. 920,856 

Chain-motor. L. W. Merriam 920.361 

Chair, A. H. Clark 920,542 

Chair attachment, rocking-, N. Evans 920,298 

Change-making machine, L. J. Dittmar. . . . 920,281 
Cheese, etc., apparatus for determining the 
amount of moisture in, Mitchell & 

Walker 920.773 

Chimney-hood, adjustable, S. Neiburger... 920.621 
Chuck, self-tightening rock-drill, J. , A. 

Thompson et al 920.788 

Churn, W. L. Pratt 920,645 

Cigar cutter and cleaner. Saul & Evans 920,395 

Circuit-breaker, L. C. Steele 920,208 



Clamp, T. Lucier 920,357 

Clock winding mechanism, electric, F. H. 

Feraud 920,124 

Clutch, T. F. Phillpai 920,176 

Clutch, interlocking friction-, F. B. Smith. . 920,203 

Clutch mechanism, Z. P. Candee 920,726 

Clutch mechanism, Diuryea & Remington .... 920,841 

Coat-hanger, S. W. Bonsall 920,894 

Coffee-roaster, E. E. Burnham 920,428 

Coin-receiver, M. W. Piper 920,177 

Coke-ovens, regenerator system for by-prod- 
uct, H. Prentice 920,647 

Collar-support, J. Kelley 920,342 

Compass, A. Laube 920,587 

Compasses or dividers, C. E. Hand 920,461 

Concrete-block machine, L. Flanagan 920,851 

Concrete construction, C. F. Lancaster.... 920,160 
Concrete culverts and bridges, portable 

mold for, A. J. Fisher 920,448 

Concrete-mixer, C. E. Bathrick 920,416 

Concrete pipe, mold for making cement, 

H. H. Gardner , 920,317 

Condenser, H. Lemp 920,591 

Conduits, device for removing obstructions 

in, T. J. Cope 920,544 

Conduits for electric wires, connector for, 

G. E. Neuberth 920,169 

Conveyances, Impelling mechanism for, B. 

F. Seymour 920,191 

Cooker, P. G. Hubert 920,330 

Cooker, flreless, P. G. Hubert 920,329 

Cooking apparatus, heat-accumulator for 

self-, E. Blasberg 920,719 

Crane ladle or double-trolley electric, Tay- 
lor & Brosius 920,215 

Crate, banana, L. D. Fowler 920,311 

Crate, folding, L. E. Lane 920,162 

Crate, folding, W. N. Luft 920,358 

Crate-side machine, J. Eklund 920,290 

Cream-separator, centrifugal, P. L. Kim- 
ball 920,481 

Cultivator or harrow frame, T. C. West. . . . 920,408 
Current-collecting apparatus, J. E. Noeg- 

gerath 920,627 

Current motor, alternating-, E. F. W. Alex- 

anderson 920,896 

Curtain-support, E. S. Dinkel 920,440 

Cuspidor, W. C. Bridges 920,722 

Cutter-head, M. H. Dette 920,549 

Damper for feeding air to combustion- 
chambers, smoke-flue, G. I. Munson.... 920,369 
Damper, stovepipe-, J. M. Trlbur. ........ . 920,694 

Darning outfit, S. S. Neely 920,620 

Dash-pot, Blankenship & Sherwood 920,251 

Decoration, interior, H. C. Leslie 920,593 

Dental castings, appliance for making, A. 

P. Lee .- 920,483 

Dental cuspidor, M. N. Callender 920,265 

Dental-inlay-easting machine, E. M. Fred- 
ericks 920,561 

Dermal-treatment apparatus, Behm & 

Rempt .920,814 

Disinfecting device, G. W. & C. W. Allen. 920,711 
Display and cover attachment for barrels, 
casks, or other receptacles, sanitary, 

L. F. Kaltwasser , 920,579 

Display apparatus, E. F. Cannon 920,538 

Display-rack, E. A. Cummings 920,829 

Display rack, garment, B. Siegel 920,197 

Distillation-furnace, W. M. Johnson 920,473 

Dock, floating dry, W. T. Donnelly . 920,282 to 920,286 
Door-closng mechanism, sliding, W. Keat- 
ing 920,477 

Door-locking mechanism, emergency-exit, P. 

H. McEwan 920,375 

Door-spring, O. Gunther 920,323 

Dough-mixer, R. Marchand 920,484 

Draft attachment, wagon, W. F. Schoepflin. 920,398 

Drag, road-, D. C. Boyd 920,422 

Draw-box, E. H. Rooney 920,655 

Drill-press work-holder, P. E. Reece 920,493 

Drinking-fountain, C. A. Carothers 920,266 

Drying-machine, hot-blast, W. H. Lamb... 920,585 

Dye, trisazo, Jordan & Neelmeier 920,151 

Eccentric, R. M. Clark 920,543 

Egg-tester, D. W. Hopkins. 920,464 

Electric conductors, perforated block for, 

F. R. McBerty 920,614 

Electric-lighting system, J. L. Creveling. . . . 920,827 
Electric-machine, dynamo-, J. E. Noeg- 

gerath 920,626 

Electric machine, dynamo-, W. L. R. Em- 
met 920,845 

Electric machine, dynamo-, H. F. T. Erben 920,846 
Electric machines, cooling dynamo-, J. G. 

Callan 920,725 

Electric machines, pole-piece for dynamo-, 

■L. E. Underwood. . . '/ ......;.... 920,886 

Electric motor, reciprocating, C. W. Tre- 

main 920,222 

Electrical appliance, J. S. Stewart 920,786 

Electrical power distribution, panel board 

for, A. C. McWilliams 920,490 

Electrical protective device, C. A. Rolfe... 920,778 
Electricity meter, changeable rate, A. Nicol 920,623 

Elevating device, A. F. Meyer 920,602 

Elevator, C. H. Ocumpaugh 920,630 

Elevator safety device, P. H. Costello 920,437 

Elevator safety lock, E. J. Brown 920,820 

Embroidering machine, tension device for 

the thread delivery rollers in, R. Zahn 920,233 
Engine. See Air engine. 

Engine, L. h. Marcil 920,165 

Engine starting device, explosion, H. C. 

Bailey 920,411 

Engine starting device, explosive, J. Zagora 920,515 
Engine steering gear, traction, F. T.- 

Flinchbaugh 920,125 

Engine, timing device for explosive, Lamont 

& Steers 920,159 

Envelop fastener, J. H. Husted 920,466 

Etching machine, L. E. & M. Levy 920,766 

Examination, operating, or treatment table, 

E. W. Thomas 920,500 

Expansion tank, J. R. Shanklin ....920,672 

Explosive engine, J. W. Smith. .-,... 920,405 

Explosive engine, M. Berliet 920,417 

Eyeglasses, E. H. Schild 920,666 

Fabrics, apparatus for stretching textile, F. 

Farnworth ". .... 920,122 

Face bleach, E. J. Clark ..920,824! 

Fair leader, E. D. Roberts 920,394 

Fare receipt, railway cash, G. M. Rose, Jr. 920,182 

Faucet, dispensing, E. E. Murphy 920,612 

Feed box, J. M. Hannibal 920,865 

Feeder, poultry and hen, J. D. O'Connell. . 920,381 

Feeder, stock, C. A. Wright... 920,806 

Fence post, composition, C. J. Welty 920,888 

Fence stay wires, apparatus for applying, 

W. W. Hardy 920,737 

File, bill, E. M. Shreiner 920,402 

File, bill, J. G. Henderson 920,867 

File, temporary binder, loose-leaf book, 

etc., J. Walker, Jr : 920,508 

Film developing machine, R. L. Burton... 920,263 
Filter, metallurgical, Hedges & Allingham 920,739 
Fire bar tilting mechanism, W. R. Peat 

et al 920,640 

Fire escape, N. SI avin 920,200 

Fire escape, Erwiu & Meyer 920,296 

Fire extinguisher, automatic, Kast & Lath- 

rop 920,340 

Fire extinguisher with expansion device 
mounted on the discharge pipe, chem- 
ical, W. Graaff 920,454 

Fire extinguishing installation, Sheppard & 

Chatterton 920,885 

Fire pails and other articles, safety lock- 
ing device for, T. F. Mullaney 920,368 

Utre screen, G. A. H. Briggs 920,423 

Firearm, automatic, Farquhar & Hill 920,301 

Firearm, magazine, T. A. Fidjeland 920,303 

Firearm sight, Hightower & Burrell 920,137 

Firearms, illuminated sight for, Deere & 

Jaderborg 920,278 

Firearms, safety device for the triggers 

of, H. Stephan 920,682 

Fishing tackle box, J. M. Kersey 920,751 

Flue cutter, S. T. Boyd 920,254 

Flue cutter, A. Frykman 920,451 

Fluid pressure brake, W. V. Turner. .... . 920,504 

Fluid pressure controller, T. O. Perry 920,491 

Fluid pressure regulator, C. C. Farmer.... 920,447 
Fluid pressure regulator, A. G. Beckman . . 920,716 

Flushing tank, J. L. Fruin 920,126 

Flute, H. W. T. .Tenner 920,471 

Fly trap, H. Turner 920,696 

Flying machines, surface of ascension or 

aeroplane for, A. P. Filippl 920,554 

Folding chair or seat. Remsen & Bachwitz 920.650 

Folding table. B. Boeswlnkle 920.253 

Food, manufacturing cattle, T. E. Breyer. 920,108 
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Feed 



J J Foot and - 

Power * 

Screw Cutting 

Lathes 

FOR FINE. ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFCj. CO. 

695 Water Street, 
Seneca Falls, N. Y„ U. S. A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati.O. 

C nn l . n J Dftiuaf and Turret Lathes, Plan- 
rOOI anil rOWer ers, ShaDers, and Drill Presses. 
SHKPABD LATHE CO. 133 W. 2d St. Cincinnati, O. 




$54.00 per day 
"-JS? CAMERA-SCOPE 

And we can prove it. Anyone can operate 
it. Makes 6 finished button photographs a 
minute. Price of Camera-Scope, with sup- 
plies for making 3t0 pictures (en< ugh to 
pay for the complete outfit) S2&00. 
Extra, buttons $1 per hundred ; extra frames 
11.50 per gross. Be independent and make 
money for yourself. Write today. 
W. S. MOUNTFORD, 100 Maiden Lane, New York, N.Y. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 
MACHINERY ma 

allow lower bids on jobs, and give 
greater profit on the work. Machines 
Bent on trial if desired. Catalog Free. 
W F & JOHN BARNES CO. 
Established 1872. 

1999 Ruby St. Rockford, III. 




BELLE ISLE ?„%;„. 

2 to 3 H.P, Bare Engine $, 




Swiftest, most powerful, efficient andre- 
lisble -.'-Cycle engine of its size on earth 
— entirely new design, imiirov.d and 
perfected in every detail — makes Bp*tdy 
little launch from an ordinary row- 
boat. Catalog describing all sizes FREE. 
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New Belle Isle Motor Co., Dept D, Detroit,Mich. 



A Homemade 100=Mile 
Wireless Telegraph Set 

Read Scikntific American Supplement 1605 for a 
thorough, clear description, by A. Frederick Collins, of 
the construction of a 100-mile wireless telegraph outfit 
Numerous, adequate diagrams accompany the text. 
Price 10 cents by mail. Order from your newsdealer or 
from 

MUNN & CO., 361 Broadway, New York 



Your PATENTS 
and BUSINESS 
ARIZONA. 



Incorporate? 

Laws the most liberal. Expense the least. Hold meetings, transact 
business anywhere. Blanks, By-Laws ana forms for making stock 
full-paid for cash, property or services, free. President Stoddard, 
FORMER SECRETARY OF ARIZONA, resident agent for 
many thousand companies.' Reference: Any bank in Arizona 

STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 



GEER MOTORCYCLES 

-H. P. 2-OllnderGreenEgg, $335.00 

-H.P. Bluebird 200.00 

2%-H. P. Oeer, Model 4. 150.00 

Dsed Motorcycles 40.00 

We have the largest line of new 
and used Motorcycles in the country 
at the lowest prices. Every ma- 
chine guaranteed. Repairs a Spe- 
cialty. Motors and Castings for 
Air Ships. Motors for railway velocipedes. Send for Catalog. 

HARRY R. GEER CO., 851 McUran At,., ST. 10UIS, MO. 





Palmer Motors 

Twoand Pour Cycle. One, Two and Four 
Cylinder. Stationary aud Marine. One 
to Twenty H. P; Catalogue FREE. 

PALMER BROS., Cos Cob, Conn. 

New York r 30 East 20th Street 

Philadelphia : The Bourse 
Boston : 85 Union Str et 

Pmvidence, R. I.s 24* Eddy St. 
Portland, Me.: Portland Pier 

Seattle, Wash.: Colman Doci; 

Vancouver, B. C: 1F00 Pi. well St. 




?8u USE GRINDSTONES? 

If so we can supply you. All sizes 
mounted and unmounted* always 
kept in stock. Remember, we make a 
specialty of selecting stones f orall spe- 
cial purposes. Send for catalogue "J." 
The CLEVELAND STONE CO. 
6th Floor, Hickox Bid*., Cleveland, 0. 



Gas, Gasoline and 
Oil Engines 

Including Producer Gas Plants 

By GARDNER D. HISC0X, M.E. 

Sixteenth Edition, Revised, Enlarged and Reset. 

Size 6'A x 9M inches. 442 pages. 3 SI 

illustrations. Price $2,50 postpaid 

THIS new revised and enlarged edition is a com- 
plete, comprehensive and thoroughly up-to- 
date work, treating fully on the construction, 
installation, operation and maintenance of 
gas, gasoline, kerosene and crude petroleum engines. 
It treats on the theory of gas, gasoline and oil 
eu sines as designed and manufactured in the 
United States, for stationary, marine and vehicle 
power, together with their care and running. 

Electric ignition by induction coil and jump spark 
are fully explained and illustrated. Valuable in- 
formation on the testing for economy and power 
and the erection of power plants is also included. 
The special information on producer and suction 
gases cannot fail to prove of value to all interested 
in the generation of producer gas and its utilization 
in gas engines. A list of the leading gas and oil 
engine manufacturers in the United States and 
Canada, with their addresses, is included, as well as 
a list of United States' patents issued on gas, gaso- 
line and oil engines and their adjuncts from 1875 
to date. 

MUNN & COMPANY, Publishers 
361 Broadway. New York 



Foot and leg rest, J. Plindall 920,854 

Fuel, J. Gunn 920,734 

Fuel briquet machinery, R. Devlllers 920,838 

Furnace, L. S. Hughes 920,333 

Furnaces. *>11 superheater for steam boiler, 

Helntzelman & Camp 920,570 

Furniture leg fastening, E. Werner 920,509 

Fuse, H. B. Ellsworth 020,118 

Fuse, electric safety, T. E. Murray 920,613 

Fuse, manufa ture of, H. E. Ellsworth 920,119 

Fuse, projectile, K. Voller 920,793 

Game apparatus, E. O. Hinkle 920,462 

Garment, adjustable, W. A. Dielhenn 920,115 

Garment hanger, collapsible, I. Anderson.. 920,240 

Garment receptacle, J. Leavy 920,352 

Garment supporter, R. Zimmermann 920,234 

Garment, union, D. Taylor 920,688 

Garter clasp, M. W. SchloSB 920,186 

Gas burner, inverted, J. Lederer 920,353 

Gas compressor, W. J. Boland 920,421 

Gas generators, agitator for carbide, F. L. 

H. Sims 920,198 

Gas regulator for Bunsen burners, F. T. 

Williams 920,705 

Gate, J. Finch 920,305 

Gate. J. S. Anderson 920,810 

Gate opening and closing device, J. R. Kerr 920,344 

Gear, transmission, D. G. Welling 920,796 

Gearing, W. L. Schellenbach 920,664 

Gearing, belt, M. A. Baker 920,519 

Gearing, change speed, H. Salmond 920,660 

Generator. See Induction generator. 
Glass manufacture, apparatus for, R. H. 

Bolin 920,107 

Gluing machine, W. F. Morse 920,367 

Gluing, machine for preparing wood for, F. 

Diehl 920,280 

Grain meter, W. Ross 920,656 

Granulating machine, J. D. Hiss 920,869 

Graphophone, J. H. J. Haines 920,324 

Grinding machines, device for automatical- 
ly arresting the feed motion in, F. 

Schwerd 920,669 

Grinding or polishing machine, F. N. Gard- 
ner 920,859 

Gun, automatic, Dawson & Buckham 920,832 

Gun, electromagnetic, B. M. Alderman 920,709 

Gun sight, O. H. Lindberg 920,767 

Guns, rear sight for, L. W. McGrew 920,377 

Hair puffs and curls, device for making, J. 

A. Davis 920,439 

Hame fastener. C. F. Kolb 920,878 

Hammer, H. J. Augustine 920,518 

Hammer, dron, J. Beche 920,106 

Hammer with shingle-cutting attachment, 

Wells & Slmlster 920,228 

Hand bag, P. J. Flanagan 920,852 

Hand hook, H. A. Waterman 920,700 

Handling shaped masses of incoherent' ma- 
terial, apparatus for, W. Cox 920,275 

Handling shaped or molded masses of in- 
coherent material, W. Cox 920,276 

Harrow, X. T. J. Jones 920,474 

Harrow, Kelly & Smith 920,581 

Harvester, corn, J. A. Stone 920,210 

Hat pin, J. N. Bishop 920,249 

Headlight, arc lamp, R. Fleming 920,853 

Headlight holder, Gardner & Furber 920,860 

Headlight number plate holder, C. B. Baker 920.714 
Heating system, steam, R. E. Atkinson. . . 920,244 
Heel blank assembling machine, G. B. 

Grover 920,457 

Hinge, P. C. Miller 920,605 

Hinge, blind, G. W. Ellington 920,292 

Hinge joint for folding wind screens, A. C. 

Auster 920,713 

Holdbaeii, adjustable, W. J. Thomas 920,219 

Hoops to casks, device for applying, J. Gil- 

mour 920,731 

Horse-whipping device, C. E. Speck 920,204 

Horseshoe, C. W. Morrison 920,366 

Hose rack, W. D. Doremus 920,116 

Hot water heater, Reesor & Steel 920,390* 

Hub fastener, A. E. Roxberg 920,657 

Hub for wheels, resilient, A. E. J. Smith . . 920,404 

Ice cutting machine, W. C. F. Michel 920,166 

Ice manufacturing apparatus, A. C. Bishop 920,248 

Ice scraper, F. Evans 920,446 

Indigo suphide and making same, brominat- 

ed, B. Kraus 920,156 

Induction generator, E. F. W. Alexanderson 920,809 

Insect destroyer, H. S. Beahm 920,522 

Insecticide, B. W. Marston 920,598 

Internal combustion engine, J. J. Mclntyre 920,167 
Internal combustion engine, Bott & Lang- 
nickel 920,816 

Iron or steel by the basic Bessemer process, 

manufacture of, J. Flohr 920,580 

Ironing hoard, Kelly & Germain 920,343 

Ironing board attachment, A. J. Treat.... 920,693 

Ironing table, J. A. Keck 920,341 

Key socket, electrical, C. D. Piatt 920,179 

Knife, fork, and spoon kit, A. Aagaard... 920,235 

Knitted fabric, B. T. Steber 920,207 

Knitting machine take-up mechanism, Scott 

& Swinglehurst 920,671 

Knitting machine web holder, H. F. Berry 920,418 

Lacing, G. W. Prentice 920,646 

Ladder, Fussey & Brown 920,316 

Ladder, conveitible, S. S. Groves 920,733 

Ladder, step, M. Crum 920,547 

Lamp, arc, C. C. Hughes 920,331 

Lamp burner, F. A. Satter 920,495 

Lamp, electric arc, C. J. Toerring 920,220 

Lamp, miner's, C. B. Rimmel 920,882 

Lamp, multiple arc, W. Mathiesen 920,485 

Lamp, vapor burning, E. J. Parsons 920,172 

Lantern, C. Bergener 920,525 

Lantern frame, F. K. Wright 920,889 

Lantern tube, C. L. Betts 920,526 

Lantern, tubular, C. L. Betts. 920,815, 1S0.892 

Latch, door, W. Keating 920,478 

Lathe attachment, C. W. Wight 920,704 

Lathe, crank axle, J. L. Bogert 920,420 

Lawn sprinkler, J. B. Gorrell 920,864 

Lead, manufacturing sublimed white, L. S. 

Hughes 920,332 

Lead ores, treating argentiferous, O. H. 

Picher ._ 920,388 

Leather finishing machine, A. G. Firmer. . . 920,304 

Lens, acoustic, D. Petri-Palmedo 920,387 

Level, P. J. Bernard 920,718 

Life saving and swimming clothing, J. S. 

Bartholomew 920,246 

Lifting and spanking machine, combined, 

U. S. De Moulin 920,837 

Lifting frame, H. Knox 920,754 

Liquid distributing apparatus, H. Barber.. 920,520 
Liquids with respect to viscosity, indicator 

for testing, H. Mikorey . .' 920,604 

Litharge, manufacturing, L. S. Hughes 920,335 

Loader, S. N. Krawchenko 920,757 

Lock, W. H. Thorp 920,501 

Lock, F. Di Bella 920,839 

Lock and check hook, J. C. Backus 920,106 

Log loader, J. R. McGiftert 920,376 

Log loader, G. N. Lasswell et al 920,586 

Logging and hoisting engine, W. H. Corbett 920,436 

Loom, S. Toyoda 920,503 

Loom, circular, A. E. Chernack 920,728 

Loom picking stick, underpick, Bond & 

Baxendale 920,528 

Looms, replenishment of filling in auto- 
matic, D. M. Hollins 920,871 

Lubricator, G. W. Nutz 920,629 

Lubricator, O. W. Manzel 920,769 

Macpelah or resting place for the dead, L. 

Barg 920,812 

Mail bag catcher and deliverer, R. R. 

Hedgpeth 920,568 

Mail bag catcher and deliverer, M. Nugent 920,628 
Mail bag catcher and deliverer, B. F. Troup 920,695 
Mail bag catching and delivering apparatus, 

automatic, B. K. & A J. Kauffman... 920,580 

Mail box, E. M. Shipp 920,194 

Mail catcher, L. Palmer 920,385 

Mail matter holder, F. R. Jackson 920,148 

Mail pouch receiving and delivery appa- 
ratus for railway cars, C. W. Broughton 920,723 
Mail receiver and deliverer, J. O. Anderson 920,239 

Manicure implement, R. Wild 920,409 

Manure spreader, D. J. Beem 920,247 

Manure spreader, T. Brown 920,260 

Match box, H. B. Lane 920,349 

Match box holder, J. H. Esdom 920,297 

Match making machine, Young & Weaver. . 920,513 
Mattress protector, Broadhurst & Rand . . . 920,250 
Measuring and filling apparatus, liquid, 

Adelson & Bliss 920,890 

Measuring device, liquid. Ad lsoa ft Bliss. 930,891 
Measuring device, lumber, W. B. Woodruff 920,808 



Home-Made 
Experimental Apparatus 



In addition to the following articles, the 
Scientific American Supplement has published 
innumerable papers of Immense practical value, 
of which over 17,000 are listed in a carefully 
prepared catalogue, which will be sent free of 
charge to any address. Copies of the Scientific 
American Supplement cost 10 cents each. 

If there is any scientific, mechanical, or en- 
gineering subject on which special information 
is desired, some, papers will be found in this 
catalogue, in which it is fully discussed by 
competent authority. 

A few of the many valuable articles on the 
making of experimental apparatus at home are 
given in the following list: 

ELECTBIC LIGHTING FOB AMATEURS. 
The article tells how a small and simple ex- 
perimental installation can be set up at home. 
Scientific American Supplement 1551. 

AN ELECTBIC CHIME AND HOW IT MAY 

BE CONSTRUCTED AT HOME, is described in 
Scientific American Supplement 1566. 

THE CONSTRUCTION OF AN ELECTBIC 
THEBMOSTAT is explained In Scientific Ameri- 
can Supplement 1566. 

HOW TO MAKE A 100-MILE WIBELESS 
TELEGRAPH OUTFIT is told by A. Frederick 
Collins in Scientific American Supplement 1605. 

A SIMPLE TBANSFOBMEB FOB AMA- 
TEUR'S USE Is so plainly described in Scien- 
tific American Supplement 1572- that anyone can 
make it. 

A Vi-H.-P. ALTEBNATING CUBBENT DY- 
NAMO. Scientific American Supplement 1558. 

THE CONSTBUCTION OF A SIMPLE PHO- 
TOGRAPHIC AND MICRO-PHOTOGRAPHIC 
APPARATUS Is simply explained in Scientific 
American Supplement 1574. 

A SIMPLE CAMEBA-SHUTTEB MADE OUT 
OF A PASTEBOARD BOX, FINS, AND A 
BUBBEB BAND Is the subject of an article in 
Scientific American Supplement 1578. 

HOW TO MAKE AN AEROPLANE OK GLID- 
ING MACHINE Is explained in Scientific Ameri- 
can Supplement 1582, with working drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY. 
In this article It is shown how a lamp chimney 
may serve to indicate the pressure in the in- 
terior of a liquid; to explain the meaning of 
capillary elevation and depression ; to serve as a 
hydraulic tournique, an aspirator, and intermit- 
tent siphon; to demonstrate the ascent of liquids 
in exhaustive tubes; to illustrate the phenomena 
of the bursting bladder and of the expansive 
force of gases. Scientific American Supplement 
1583. 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOB MAKING ELECTBICAL MEAS- 
UREMENTS Is described in Scientific American 
Supplement 1584. 

THE CONSTBUCTION OF AN INDEPEN- 
DENT INTERRUFTEB. Clear diagrams giving 
actual dimensions are published. Soientifio 
American Supplement 1615. 

AN EASILY MADE HIGH FREQUENCY AP- 
PARATUS WHICH CAN BE USED TO OB- 
TAIN EITHER D'ABSONVAL OB OUDIN CUR- 
BENTS is described in Scientific American 
Supplement 1618. A plunge battery of six cells, 
a two-inch spark induction coil, a pair of one- 
pint Leyden jars, and an inductance coil, and all 
the apparatus required, most of which can be 
made at home. 

SIMPLE WIRELESS TELEGBAFH SYSTEMS 
are described in Scientific American Supple- 
ments 1363 and 1381. 

THE LOCATION AND ERECTION OF A 100- 
MILE WIRELESS TELEGBAFH STATION is 
clearly explained, with the help of diagrams, 
In Scientific American Supplement 1622. 

THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OUT- 
FIT, illustrated with diagrams, Scientific Ameri- 
can Supplement 1623. 

THE MAKING AND THE USING OF A 
WIBELESS TELEGBAFH TUNING DEVICE, 
illustrated with diagrams, Scientific American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien- 
tific American Supplement 1546. 

THE CONSTBUCTION OF AN EDDY KITE. 
Scientific American Supplement 1555. 

THE DEMAGNETIZATION OF A WATCH is 
thoroughly described in Scientific American Sup- 
plement 1561. . 

HOW A CALOBIC OB HOT AIB ENGINE 
CAN BE MADE AT HOME is well explained, 
with the help of illustrations, in Scientific 
American Supplement 1573, 

THE MAKING OF A BHEOSTAT is outlined 
in Scientific American Supplement 1594. 

Good articles on SMALL WATEB MOTORS 
arc contained in Scientific American Supplement 
1494, 1049, and 1406. 

HOW AN ELECTBIC OVEN CAN BE MADE 
Is explained in Scientific American Supplement 
1472. 

THE BUILDING OF A STORAGE BATTEBY 
is described in Scientific American Supplement 
1433. 

A SEWING-MACHINE MOTOB OF SIMPLE 
DESIGN Is described in Scientific American Sup- 
plement 1210. 

A WHEATSTONE BRIDGE, Scientific Ameri- 
can Supplement 1595, 

Good articles on INDUCTION COILS are con- 
tained In Scientific American Supplements 1514, 
1522, and 1527. Full details are given so that 
the coils can readily be made by anyone. 

HOW TO MAKE A TELEPHONE is described 
In Scientific American Supplement 966. 

A MODEL STEAM ENGINE is thoroughly de- 
scribed in Scientific American Supplement, 1527. 

HOW TO MAKE A THERMOSTAT is ex- 
plained in Scientific American Supplements 1561, 
1563, and 1566. 

ANEROID BAROMETERS, Scientific American 
Supplements 1500 and 1554. 

A WATEB BATH, Scientific American Supple- 
ment 1464. 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WOBK CAN BE DONE forms the 
subject of an article contained in Scientific 
American Supplement 1562. 

Each number of the Scientific American Sup- 
plement costs 10 cents by mail. 

Order from your newsdealer or from 
MUNN & CO., . 361 Broadway, New York 



Measuring Instrument, E. Hiergesell 920,868 

Measuring the axial thrust of driven shafts, 

device for, C. Thamer 920,218 

Mechanical movement, F. H. Richards 920,651 

Metal, forming expanded, T. H. Kane 920,152 

Metal plate or rail, J. H. Koon 920,755 

Metal, refining, J. H. Reid 920,391 

Metallic hoop, W. Goldie 920,319 

Metallic tie and rail fastener, Majors & 

Fitzgerald 920,596 

Metallurgical furnace, L. S. Hughes 920,334 

Meter. See Electricity meter. 

Meters, protection for electric, G. R. Rad- 

ley 920,649 

Milk and cream saving device, sanitary, C. 

C. Cousens 920,545 

Milking apparatus, E. E. Good 920,129 

Miter box, J. F. Winkler 920,708 

Mixer feed device, C. E. Bathrick 920,415 

Mixing machine, C. Whalley 920,703 

Mold and casting device, combined, G. A. 

Stotz 920,684 

Mold fastening device, J. H. Sullivan 920,787 

Mortise nail, A. T. Burch 920,535 

Motor control, alternating current, F. Eich- 

berg 920,843 

Motors, electromagnetically operated inter- 
rupter igniting device for explosion, G. 

Honold 920,745 

Motors, means for cooling electric, J. B. 

Wiard 920,798 

Music leaf turner, M. L. Keagle 920,749 

Musical instruments, body rest for, J. W. 

Hughes 920,144 

Nail clencher, P. Deevy 920,834 

Necktie holder, P. Lucas 920,595 

Nozzle, W. G. Hughes 920,145 

Nut lock, E. C. Mangin 920,359 

Nut lock, F. B. McDonald 920,374 

Nut lock, C. C. Earlywine 920,551 

Oar lock support, J. S. S. Bowen 920,720 

Oil burner, W. J. Bissonnet 920,419 

Oil burner, J. C. Hinz 920,572 

Oil burner, W. D. Breckenridge 920,818, 920,819 

Oscillating gate, Pritchard & Beam 920,492 

Outlet box, J. N. Seism 920,401 

Oven bottom, portable rotary, J. C. Cake. 920,109 
Overseaming machine and looper mechanism 

therefor, L. Onderdonk 920,170 

Oxides of nitrogen by means of a rotary 
flame, process and apparatus for pro- 
ducing, I. Mosclcki 920,610 

Package for pulverulent materials, C. L. 

Paar 920,637 

Packing, sheet, V. Tompkins 920,502 

Padlock, H. R. Towne 920,691, 920,092 

Panic bolt for outside doors, H. G. Voight 920,507 

Paper bag holder, H. M. Greener 920,132 

Paper hanging machine, G. Cook 920,272 

Paper making machine, automatic stock 

regulator for, Hltaman & Clough 920,741 

Paper oiling machine, A. J. Bradley 920,529 

Paper vessel, liquid-holding, C. F. Jenkins 920,150 

Paving block, E. Alcott 920,807, 920,808 

Pegging machine, O. Ashton .- 920,242 

Pen, writing, A. Jahn 920,874 

Phonograph, O. F. Hamilton 920,134 

Phonograph record composition, J. W. Ayls- 

worth 77 920,245 

Phonography, I. Kitsee 920,752 

Photo smoke arrester, W. I. McCausland. . . 920,370 
Photographic paper printing machine, B. N. 

Kerr 920,582 

Photographic plates, means for developing, 

R. E. De Lury 920,835 

Photographic pressure printing frame, J. & 

H. Pritchard 920,648 

Photographic printing device, C. J. Hillman 920,138 
Piano players, adjustable tracker for, O. F. 

Hintz 920,571 

Pictures, etc., instrument for reproduction 

of, H. W. Frohne 920,450 

Pictures, etc., to walls, device for attach- 
ing, A. E. Albee 920.236 

Pillow, O. F. Reich, reissue 12,952 

Pillow, beauty, E. Fitze 920,308 

Pin paper fastener, I. Rittenhouse ....... 920,393 

Piston, R. Allen 920.237 

Planter harrow attachment, J. E. Jackson. 920,470 

Plowshare holder, C. M. Durnell 920,442 

Potato digger, S. L. Allen 920,104 

Poultry picker, T. G. Griggs 920,566 

Powder receptacles, automatic closer for, 

D. Webster, Jr 920,227 

Press. See Printing press. 

Press, Mayle & Hoppe , 920,360 

Pressure gage, F. Schubert 920,668 

Pressure relieving device, W. Cooper 920,729 

Printer's galley, H. M. S. Carstens 920,430 

Printer's hook, F. C. Leethem 920,354 

Printer's quoin, N. Grasso 920,322 

Printing for the blind in raised letters, 

Huntoon & McCann 920,872 

Printing on shoe linings and the like, ma- 
chine for, A. J. Bradley 920,531, 920,532 

Printing press, W. H. Smith 920,406 

Printing stamp,- A. J. Bradley 920,533 

Programme indicator, electric, A. Lonergan 920,163 

Pump, carbureter air, A. D. Elliott 920,443 

Pumping system for hydrostatic apparatus, 

J. H. Clark 920,825 

Puzzle, E. F. Carney 920,727 

Race course, F. Kronenberger 920,346 

Radiator casing, A. L. Schellhammer 920,665 

Radium compound and making same, J. 

Reltz 920,881 

Rail, W. J. Lackie 920,758 

Rail base and metal cross tie for railway 

tracks, M. A. & H. C. Temple 920,689 

Rail fastener, boltless, M. O'Marra 920,383 

Rail joint, W. H. Sanderson 920,66* 

Rail joint, P. J. Dalton 920,831 

Rail joint, A. G. Urban 920,887 

Rail joint, compromise, B. G. Braine 920,817 

Rail joint, Insulated, R. W. Smith. 920,782, 920,783 

Rail joint, insulated, B. Wolhaupter 920,801 

Rail joint support, P. H. Ginn 920,128 

Railway signal, electric. H. J. & F. T. 

Jones 920,577 

Railway signaling system, W. G. Roome.. 920,654 

Railway switch, C. T. Stacks 920,206 

Railway switch, R. B. Swank 920,214 

Railway switch and signal, W. N. Carroll. 920,267 
Railway system, electric, Huse & Douty . , 920,339 
Railway tie, metallic, K. L. Landgrebe... 920,161 
Railway track grass burner, A. H. Bradley 920,721 
Razor frame, safety, A. Koscherak. . . . . . . 920,482 

Receptacles, driving mechanism for revolu- 

ble, M. W. Lamison 920,761 

Refrigerating apparatus, F. A. Rider 920,392 

Refrigeration and water supply, system of, 

G. Fleming 920,557 

Refuse burner, B. Fox 920,312 

Resilient wheel, F. C. Thomas 920,690 

Resistance material, H. Geisenhoner 920,861 

Revolving furnace for volatilizing zinc ores, 

H. H. Hughes 920,143 

Rotary explosion engine, W. A. Smith 920,678 

Rotatable spindle, J. V. Cunniff 920,830 

Rubber footwear, G. B. .Smith 920,676 

Rubber from rubber bearing plants, mechan- 
ical separation of, E. Delafond 920,279 

Sack carrier, W. J. Gould 920,453 

Sacks inside, apparatus for cleaning, C. O. 

R. Holmstrom 920,573 

Sacristy combination stand for Catholic 

churches, J. Jacobson 920,576 

Saddle, E. Krueger 920,347 

Sap receiving apron and receptacle, H. 

Breeden 920,255 

Sash, adjustable center for window, O. A. 

Essig 920,445 

Sash crossing bar joint, A. Windeknecht. . . 920,707 

Sash lock, R. T. Jordan 920,875 

Sash lock for fireproof windows, automatic, 

O. A. Essig 920,444 

Saw, hand, L. Balchlor 920,414 

Scale, calculating, R. O. Smith 920,497 

Screw-threaded fastenings, machine for in- 
serting, O. Ashton 920,241 

Screws, lock for machine, W. Schott 920,399 

Scrubbing machine, C. H. Henning 920,136 

Seal, L. A. Foote 920,449 

Seaming machine, can, F. Rudolph! 920,658 

Seaminig machine, double, Ostlin & Ru- 

dolphi 920,634 

Seasickness, device for preventing, G. Ditt- 

mar 920,441 

Seat, H. B. Irwin 920,873 

Sediment enp, strainer, and drain ping, 

combined, H. B. Coffin 920,271 
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You are insured against accident 
and positively protected with the 

HOPKINS & ALLEN 

TRIPLE ACTION » 
S55S REVOLVER 




Triple Action is 

the only way to real 

revolver safety. This 

is the only Triple 

Action weapon made. 

the third or triple movement lifts the 

hammer up and above the firing pin, 

altogether out of the danger-zone, 

then keeps it against a wall of solid 

steel. Before you buy a revolver, have your dealer 

show you this one. You can see the safety-principle 

at a glance. If you're looking for an absolutely safe 

revolver — a weapon that shoots straight and hard when 

you want it to, and that positively cannot be discharged 

unless you actually pull the trigger — the Hopkins & 

Allen Triple Action Safety Police, is the revolver 

that you need. 

The Walnut Army Grip gives a strong, firm hand- 
hold, and adds greatly to the weapon's effectiveness. 
22, 32, and 38 calibre, nickel or blued. 4 inch 
barrel, blued, $10.00. 

At all good hardware and sporting goods stores. If 
your dealer doesn't sell it, send us price; we will supply 
you direct, and guarantee safe delivery and satisfaction. 

Our new 1909 Gun Guide and Catalog, snows 
the most extensive line of high-grade, low-price 
firearms made — revolvers, rifles and shotguns. 
Send for your copy of this TODAY. It's free. 

THE HOPKINS & ALLEN ARMS CO. 
138 Franklin Street, Norwich, Conn. 

3Utie Slant! 



GASOLINE MOTORS 



'Pushesyonr Ijont like si giant — fakes up 
~ooiu of a d«varf. Most powerful eu- 
ine of itssixe htiili. Simple, speedy 
nd sturdy. Two-cycle — two and three 
I port ; equipped 



system. 2 t« 16 H. P. 



s 40 



UP 



ittalos FREE. Send 10 cents 
stamps for " IgnitI 



. bookletever 



the 



UNITED MFG. CO. 



17 



3 ff. Woodhridge St. 
Detroit 




For Everybody 



wishing to bore a hole in steel, iron 
or wood. We make drills in 9 sizes, 
(fur large size wi.l drill a 'i^-iuch 
hole in steel Our Electric Midget 
weight, only -I pounds, and will drill 
m steel up to S-16 inch. Great for 
manual training schools. We also 
make electric driven grinders. Let 

us send one on 10 days' trial. Send for catalogue. 

THE CINCINNATI ELECTRIC TOOL CO. 

650 and 653 Evans Street, Cincinnati, Ohio, I . s. A. 



I \ HOW TO/ 

\SUCCEED, 



TP1 WELLCOME'S 

111 Photo.Exposure Record 



AND DIARY 1909 



MAKES EVERY AMATEUR EXPER1 

IN Exposure. De- 
velopment, etc. 

50 c. from your 
Dealer, or mailed 
free, on receipt of 
coin, by publishers 
BURROUGHS WELLCOME & CO., 45 LAFAYE1TE STREET, NEW YORK CITi 




TYPEWRITERS 



ALL' 
MAKES 



Visible Writers » r otherwise 

1 Olivers, Remingtons, Smiths, etc* 

Shipped ANYWHERE for Free Trial. or RENTED, 
allowing RENT to APPLY. 

Prices $15.00 Up 

First classMachines/resft fromthe Manufacture/** 
Write for Illustrated Catalog 10. Your opportunity 
TYPEWRITER EMPORIUM. (Est. 1892) 92 &94 Lake St. Chicago 




Free 



Catalogue of 
Scientific and 
Technical Books 



Free 



We have just i«sued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
144 pages, and a copy will be mailed 
free to any address on application. 



MUNN & CO., Publishers of Scientific American 
361 Broadway, New York 



Self playing instruments, pneumatic action 

tor, B. C. Htscock 02(1,744 

Sewing machine, H. Houston 920,141 

Sewing machine cabinet, R. It. Brown 920,821 

Sewing machine, overseaming, R. G. Wood- 
ward 920,804 

Sewing machine tension device, overseam- 

. iug, R. G. Woodward 920,805 

Sewing machines, purling device for but- 
tonhole, Noble & Finch U2O.02B 

Shade, artificial light, W. J. Gray 820,732 

Sheet feeding machine, A.. Kent 920,154 

Shelf, barrel, A. Hughes 920.747 

Shelf bracket, metal, J. Oppenheimer 920,633 

Shoe retainer, J. I. Southwick 920,680 

Shoe uppers, means for tying, W. E. Ellis, 

920.293. 920.294 

Show case, W. H. Shinnamon 920,133 

Shredding machine, H. D. Wilson 920,800 

Shuttle attachment, E. W. Bullantine 920,715 

Shuttle tension device, H. W. Owen 920.635 

" ttle threading device, M. Schoenfeld. . . 920,397 

Sifter, ash, M. J. Garland 920.318 

Signal. See Railway signal. 
Signaling apparatus, electrical, J. D. Nel- 
son 920,378 

Silk filaments, apparatus for lustering and 

finishing. E. Pohl 920.775 

Silk thread finishing machine. E. I'ohl 920,770 

Single phase motor. E. P. W. Alexanderson 920.710 

Skate, roller, W. J. Hille 920.327 

Skate, roller, R. B. Eubank, Jr 920.84S 

Skirt marker, dressmaker's, F. H. J. Haa- 

mann 920.133 

Skiving machine gage. M. Cavanagh 920,823 

Slicing machine, meat, W. A. van Berkel. 929,506 

Smoke bell hanger. O. C. Meadows 920.599 

Smoke bell support. L. S. Long 920.104 

Smoke Jack. P. J. Lauritzen 920,763 

Snellen hook box, M. M. Schaney 920,663 

Socket wrench, C. W. McDaniel 920.372 

Soldering clamp, jeweler's, W. C. Clow... 920.111 

Soldering machine, C. W. Graham 920.320 

Sole edge trimming machine. C. W. Musso. 920.488 

Sound intensifier. A. Nikiforoff 920.624 

Spark plug, F. H. Weinhauer 920.702 

Spark plug protecting hood. R. W. Burn- 
ham 920.429 

Sparking ping. R. C. Browne 920.257 

Speed recording device. II. M. P. Murphy.. 920.487 

Spinning ring holder. B. Hall 920.458 

Spool, roping, H. Moslev 920,611 

Spring actuated motor, C. A. Elton 920.120 

Spring switch, W. M. Brown 920.534 

Spring wheel. I). Warner 920.226 

Sprinkler head. A. Blauvelt 920,252 

Sprinkler head, T. Lennox 920,592 

Sputum cup, H. J. Potter 920.180 

Stairway, basement, J. T. Cowles 920.274 

Stalk cutter. O. N. Owen 920.636 

Stamp affixing machine, postage. C. Elliot . 920.844 

Stamp, time. C. M. Crook 920.113 

Stamp, time, C. S. Perry 920.173 

Stamp, time. G. E. Perry 920,174.920,175 

Starting device, electrically operated, H. H. 

Brown 920.724 

Steam generating and superheating appa- 
ratus. G. R. Trowse 92(1.181 

Steam trap. N. English 0?0.552 

Stencil machine. A. J. Bradley 920,530 

Sterilizing, Baldwin & Lester 020.S1 1 

Stove door fender. .7. W. Chauncev 920.270 

Stove, flat Iron, Hegartv & Moody 920.569 

Strainer, bottle, A. Tonini 92..791 

Street sweeper, A. S. Emerson 020.295 

Stud, lacing. A. F. Littlefleld 920.356 

Sulphates, making metal, O. Meurer 920,601 

Surgical appliance and forming the same. 

A. M. Cordley 920.112 

Surgical draining apparatus, A. J. A. Ham- 
ilton 920.459 

Sweeper. J. F. Stevens 920.209 

Swing, R. O. Neville 920.379 

Switch and signal, combined. Kyle & Long 920.348 

Switch structure, F. Nather 920.619 

Table knife. T. B. Lashar non - fi 2 

Tag, laundry, W. J. Baker M412 

Tape feeding device, J. A. Poirier 920.644 

Target trap, F. H. Merrick 920.362 

Telegraphy, system of. R. L. Dean 920.833 

Telephone apparatus. J. L. Creveling 920,277 

Telephone exchange system, automatic. Lat- 

tig & Goodrum 920.350 

Telephone exchange system, call distribut- 
ing, S. H. Browne 930,289 

Telephone transmitter, R. C. Browne. 

920.424. 920.425 

Telephone transmitter, C. L. Chisholm 920,431 

Telephone transmitters, disinfectant holder 

for, F. R. Bigler 920.527 

Telephone trunking system. S. H. Browne. 920.258 
Telephones, harmonic bell for. W. M. Bruce 920.261 

Telescope, binocular, A. Konig 920,756 

Temperature regulator, thermostatic, W. J. 

Ruff 920,883 

Testing apparatus. F. E. Ricketts 920,652 

Thread guide, J. R. Mitchell 920.486 

Threshing machinej wind board governor, R. 

F. Klaasen 920.753 

Tie bands or hoops for silos, etc., lug for, 

E. Hillard 920.742 

Tie plate and brace, combined, I. L. Ed- 
wards 920.S42 

Time recorder: workman's. C. T. Hawley. 920.866 

Tire, J. C. Taylor 92.0,216 

Tire, G. T. Beckers 920.523 

Tire, automobile, Hanford & Taylor 920,735 

Tire, pneumatic. J. W. Earnhardt 920.2S9 

Tire shield, rubber. P. E. Walker-. .920.099. 920,795 

Tobacco cutting machine. E. Lefcvre 920, S79 

Tobacco leaf stemming machine. G. P. 

Butler 920,204 

Toilet article. G. M. Irwin 920,147 

Tool, combination. W. F. Howard 920,746 

Tooth, artificial. F. W. MacDonald 920,768 

Tower, J. G. Kreer 920.157 

Toy, I. Lawrence 92O-704 

Tov. magnet. W. J. Kerr 920.S95 

Toy pistol, M. D. Greenwood 920.565 

Traction device. E. W. Wiekev 920.51.0 

Track sanding device, C. P. White 920.230 

Track sanding apparatus. I. A. Oibbs 920.S63 

Train numlier indicator for locomotives, H. 

3. Small 920,403 

Trains, apparatus for announcing the a*i- 
proach and destination of. J. P. Cole- 
man 920.435 

Transmission mechanism. B. F. Sevmour. 

920.190. 920.192 
Transmission mechanism, F. H. Merrill.... 920.363 
Transport of material, apparatus for, R. W. 

Shrewsbury 020,196 

Tran. F. Ju trash 920.748 

Trolley. H. Burkhard 920,427 

Trollev, J. Shepherd 920.674 

Trollev wheel harp, W. M. Caswell 920.269 

Trolley wire hanger. Bryan & Etheridge... 920.262 

Truck. ,T. Schreiher 020.490 

Track. A. Marvin 920.770 

Truck, barrel. G. H. Copeland 920. 8?6 

Track, foldable. Farland & Swaoson 920.553 

Truck for harvesting machines. .T Oretsch. 920.117 
Truck, sanitary laundry. E. H. Eshelman.. 920.847 

Trunk, sample, A. H. Teeple 920.217 

Truss, T. J. Stevens 920.683 

Tulles and applying keys thereto, machine 

for closing collapsible. W. S. Morrison 920.609 
Tubes or hollow bodies, manufacture of. B. 

F McTear 020.1 OS 

Tug. thill. W. C. Smith 020,679 

Turbine, H. F. Fullagnr 020.127 

Turbine, G. Mcintosh 020.480 

Turbine, elastic fluid. 0. G. Curtis 020.438 

Turbine, elastic fluid. E. Thomson. .920.789. 920790 

Turbine, steam. T. Wilkinson 920.232 

Type casting machine. I. Shonherg 020.19!', 

Typewriting machine. W. H. Kessler 02o.ir,:i 

Typewriting machine. C. E. Tomlinson . . . . 020. ?21 

Typewriting machine. C. B Yaw 020. 110 

Typewriting machine, E. E. Barney 020.521 

Typewriting machine. H. W. Merritt 020. con 

Typewriting machine. .T. Felhel 920.850 

Typewriting machine type cleaner. A. D. 

Sperrv 020.205 

Umbrella attachment. C. Frehe 020.314 

Umbrella, foldable, W. H. R. Umstead 020.505 

Umbrella, folding. J. H. Schutte 920.400 

Undergarment, M. S. Heber 920.325 

Valve, F. Schreidt 920, 1S7 

Valve, automatic regulating, J. C. Smith.. 920,677 
Valve, blow-off, J. Bothchlld 920,779 



sSgO_ARS*cuF7J* 

The Traveler's Friend 

I If you travel, wear T.ITH01,IN Water- 
I proofed I,iueu Collars and Cuffs. They I 
I save "carrvinu space" in theenp, "stop-overs 
I for delayed laundry, and make you comfortable. 
I You know your collar is in shape always, and 
I clean— or that you can make it white as new 
I in a minute with a damp cloth. Never wilt or | 
I fray. AH styles and sizes If >ou don't travel, 
I wenr UTHOLjlN just the same, and s:ive ex- | 
j pense. The same collar you have always worn 
[ only watei']> roofed. 

Collars 25c. Cuffs 50c. 

[ Always sold from a 1,'F.l* box. Avoid substitution. 

If tiot at your dealer's, send, giving styles* 
site, htwman.y, with, remittance, and we will 
ina)U tostfaid. £tijles btoktet on request. 

THE FIBERLOID COMPANY 
Dept. 22, 7 Waverly Place, New York j 



WIRELE SS 

The "Electro" — Lytic Earepoint Detector is the 

most sensitive detector on the market. When used 

in connection with a few other instruments not 

costing over 50c, clear messages from Commercial 

stations 100 miles away are received with 

perfect clearness. 

This enables everybody to learn tele- 
grapny Free of foot. 

Price »f detector $1.50, by mail extra 
12 cents. 

Send 2c. postage for our electrical 
cyclopedia, No. ti, 120 pages, 150 illustra- 
tions, and wireless sets f(Om 1-100'' miles. 

ELECTRO IMPORTING CO., 84a West Broadway, NEW YORK CITY 
"Everything for the Experimenter" 





A Swing of 
St,eel Springs 



S^-T jet* / **»,* onus 3 sunshine 
r-tji^)^ 1 *'- happy childhood da 
% OkW- Clean, healthful joy tl 



Brings sunshine 

days. 
f that 
nil recall pleasant 
memories. A little 
third seat for baby — 
also makes a fine foot 
rest. End seats with spring backs for adults. Has a gliding 
motion that ends gradually. No jerks or jolts. 
*q I ROOM FOR (9) NINE entire I - 0?1fi75 

*P" I family. Richly colored canopy. I l P «P l U 

A SWING play-house. Absolutely no noise — easy, springing 
motion. Don't waste money on a wood swing. First at 
wholesale. WRITE TO-DAY. BUY ONE on money 
back plan. 
D. H. BAUSMAN, 9 Aioe St., Bauiman (Lancaster Co.) Pa. 



Send for our free Boat Book 

Do not think of buying a launch until yon 
see our 17 » 1 

hour Launch 




Bargains 



/Only $121 for 

'this complete 
16 loot launch. 
2)4 H.P. guaranteed, self-starting engine. 
$144 for 9J4 mile per hour "Speedaway." $ 1 53 
for canopy topped "Winner." $160 tor Auto- 
topped 3 H. P. "Comfort." Special bargains 
in 1 8 ft., 22 ft. and 25 ft. launches, tngine re- 
sult of 30 years' experience. Weedless wheel 
and rudder. Shipped immediately. Money back 
if not as represented. Send postal for our 
handsome catalog today — it's a gem. 
C. T. WRIGHT ENGINE CO. 



ALUMIN 

There is nothing accidental about 
this pen. It is celebrated because it 
is made famously well. 

The Aluminoid falcon is mechan- 
ically perfect. It undergoes more 
processes in manufacture than any 
other product made by man. 

They are used by men whose sig- 
natures mean much. 

POR SALE BY5TATIONLR5 

Samples sent for 2 cents postage. 
A. L..SALOMON & CO. 
343 Broadway, New York 





Draper's Anemoscope 

This weather vane is placed a few feet 
ahove the roof of a building and com- 
municates mechanically with an tndi 
eating arrow on a dial located eitlie" on 
) the wall or the ceiling of one uf tut 
| rooms below. Made plain or elaborate as 
desired. Absolutely Doiseless as the 
bearings run in oil. Fully guaranteed. 

The Draper Mfg. Co., 152 Front St., New York 

of Recording Thermometers, Hygrometers and other instruments. 





HORSE POWER COMPLETE W«50lMMEDIATE 

1.2 5 3 Cylinders. 3 to 30 H Dr « Power ** ** — DELIVERY. 

Price— $60 and upwards. Write fcroolaTottslogtodiy— irlth beau- 
tiful color print ofyr.i'ht Gr»jltag— fa it est cruising motor [io»t of 1*8 
length sad beam in the »erld---ma«t complete marine catalog ever 

p «bu,i.d. GRAY MOTOR CO., 11 leib St., Detroil, Mich. 



J NOW READY 



The Design and Construction of 
Induction Coils 

By A. FREDERICK COLLINS 

8vo. 295 Pages and 160 Illustrations, made from original 
drawings made especially for this book 

PRICE $3.00 




Reduced Fac-simile Intermediate Sized Induction Coils. 
Completed, 4, 6. or 8 inch Coil. 



THI5 work gives in minute details 
full practical directions for making 
eight different sizes of coils, vary- 
ing from a small one giving a Hi-inch 
spark to a large one giving 1 2-inch 
sparks. The dimensions of each and 
every part down to the smallest screw 
are given and the descriptions are written 
in language easily comprehended. 

Much of the matter in this book has 
never before been published, as, for 
instance, the vacuum drying and im- 
pregnating processes, the making of 
adjustable mica condensers, the con- 
struction of interlocking, reversing 
switches, the set of complete wiring 
diagrams, the cost and purchase of ma- 
terials, etc. It also contains a large num- 
ber of valuable tables, many of which 
have never before been published. 



It is the most complete and authoritative work as yet pub- 
lished on this subject. 

Following is a list of the chapters: 

I. The Development of the Induction Coil. 

II. Theory of the Induction Coil Simply Explained. 

III. Some Preliminary Considerations. 

IV. forming the 5oft Iron Core. 
V. Winding the Primary Coil. 

VI. The Insulation Between the Primary and Secondary 

Coils. 

VII. Winding the Secondary Coil. 

VIII. Winding the Secondary Coil (continued^ 

IX. Vacuum Drying and Impregnating Apparatus. 

X. Constructing the Interruptor. 

XI. Building up the Condenser. 

XII. Adjustable Mica Condensers. 

XIII. Reversing Switches and Commutators. 

XIV. Spark-Gap Terminals and Other Fittings. 
XV. The Base and Other Woodwork. 

XVI. Wiring Diagrams for Induction Coils. 

XVII. Assembling the Coil. 

XVIII. Sources of FJectromotive force. 
XIX. The Cost and Purchase of Materials. 

XX. Useful Tables, formulas, Symbols, and Data. 

Send for full Table of Contents 




Reduced Fac-simile. 
Simple Impregnating Chamber. 



MUNN & CO., Publishers, 361 Broadway, New York 
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Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further Information sent on 
request. 

READ THIS COLUMN CAREFULLY.— You will Arid 
inquiries tor certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case It Is 
necessary to alive the number of the Inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. ^^ & ^ 



BUSINESS OPPORTUNITIES. 

WILL GIVE AN INTEREST In a commercial con- 
trivance of international use to parties who will pay 
the patent filing fees in foreign countries. For particu- 
lars address T. Antisell, Box 1617, Goldfleld, Nev. 

Inquiry No. 886S.— Wanted to buy nickeloid for 
buttons. 



PATENTS FOR SALE. 

FOR SALE.— Patent No. 913,708. Hand massage ma- 
chine with tools for making same. Very durable and 

uick seller. Runs without electricity. One order for 
J> 000 Just received. Will sell machines on commission 
for person buying patent. Want money for other 
business. For further information address P. O. Box 
816, Kalamazoo, Mich. 

Inquiry No. 8889,-Wanted to buy a machine 
which breaksand divides apricot stones. 

FOR SALE — Patent No. 916.620. Adjustable socket 
wrench. Right or left ratchet combined with drill. 
Stock center punches. Three different styles of 
wrenches. Address H. E. Shaul, La Honda, Cal. 

Inquiry No. 8894.- For manufacturers of an auto- 
matic camera for making photographs on pin trays, etc. 

FOR SALE.-Patent 918.950, issued April 20, 1909. "You 
can't lose it " collar buttons. No promotors or aeroplane 



£ 



Inquiry No. SiJJ'J'.-For manufacturers of ma- 
chinery for manufacturing denatured alcohol. 

Inquiry No. 8978.-Wanted the address of manu- 
facturers of dry pans or crushers to grind sand for 
plastering and cement works. 

Inquiry No. 8979.— For parties who can make an 
article ot moderately complex form of molded or 
stamped papier macbe or other plastic material. 

Inquiry N o. 8980.— For the address of manufac- 
turers of mortars and pestles that are used by druggists. 

Inquiry No. 8981.— Wanted a gas machine making 
gas from gasoline or distillate, using a mixer to keep 
the gas regular. 

Inquiry No. 8982.— Wanted a machine or process 
■for slitting or laminating the edges of beavy card- 
board, impregnating the slit or laminated edge with a 
waterproof material and compressing the edge after 
treatment. The object of the process is to produce an 
edge that shall be waterproof and which shall not fray 
or split when in use. 

Inquiry No. 8983.— Wanted address of Arms who 
turn wood novelties and wood carvings. 

Inquiry No. 8984.-Wanted the address of the 
manufacturers of Cypress wash tubs. 



juice people considered. Yon must have real money. 
John J. Carmody, owner, 452 S. tth Av_ Mt. Vernon, N. Y. 

luquiryNo. 8!»04. -Wanted to buy new or second 
hand machinery for making *• bow type," mouse and 
rat trap springs and wire parts, single machine or full 

outfit. 

FORSALK.-Canadian rights for U. S. patent 872,915. 
Sash pulley casing of unusual merit. Will sell part cash 
and royalty. Address Geo. T. Edwards, No. 1343 Sixty- 
ninth Street, Brooklyn, N. Y. 

Inquiry No. 8908.-For a dealer in tapes and cords 
for Venetian blinds. 

FOR SALE.— Patent No. 917,468. A high speed drilling 
attachment for fecrew and turret lathes. Information 
regarding same will be cheerfully given. Will sell out- 
right. Address G. W. L., 60 Grove St., Lowell, Mass. 

Inquiry No. 8909.— For a machine to paint sbade 
or blind rollers. 

FOR SALE.-Patent No. 915,803. An imnrovement 
in washing machines, tor further information and 
full particulars address Joseph Stauder, 213 Franklin 
Avenue, Mount Vernon, N. Y. 

Inquiry No. 8918.-Formanufa<!turers of "Wydt's 
Electro-Catalytic Sparking Plug." 

FOR SALE.— Photographic invention of studios, with 
artificial light. Results better than those obtained by 
daylight. Address "G 1936 X" Haasensteln & Vogler, 
Geneva, Switzerland. 

FOR SALE.— Outright or on royalty. Patent No. 
909,818, Issued Jan. 12, 1909. Improved thermostat and 
nre alarm. Can use on open or closed circuit. Positive 
action, reliable. J. E. Paul, 252 8. Gilpin St., Denver, Col. 



TYPEWRITERS. 



REMINGTON. 118.75.— One machine only in new lo- 
calities to secure desirable agent. Special agents' prices 
supplied on all makes of typewriters, btandard Type- 
writer Exchange, 23 Park Row, New York. 

Inquiry No. S921.-For the manufacturers of gilt 



MISCELLANEOUS. 



WANTED TO PURCHASE. — Hydraulic oil seed 
crushing presses and pumos. in good working order. 
State particulars and lowest price. W. G. Dean & Son, 
Inc., Mustard Mf rs., 246 Plymouth St., Brooklyn, N. Y. 

Inquiry No. 8922.— Wanted the address of Worth- 
Ington Boiler Co. 

WANTED NAME OF FIRM that manufacture patent 
pour out for ink bottle tops, screw or otherwise. For 
further particulars address Reliance, Box 773, N. Y. 

Inquiry No. 8928.— For the manufacturers of a 
steam rotary excavator as described in the Scientific 
American of December 12, 11X18, page 347. 



Inquiry So. 8985. 

manufacturing puzzles. 



-Wanted the address of firms 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices. Es- 
timates should be obtained in advance. Address 
Munn & Co., List Department, Box 773, New York. 

Inquiry No. 8931.— For parties who manufacture 
the Western Stump Borer for boring stumps. 

A LIST OF 1,500 mining and consulting engineers on 
cards. A very valuable list for circularizing, eta 
Price $15.00. Address Munn & Co., List Department, 
Box 773, New Vork. 

Inquiry No. 893C— Wanted machinery used to 
spin or wrap paper pencils in the mannerthat paper 
pencils are made. 

Inquiry No. 8941.— For manufacturers of ma- 
chinery for making fly screens. 

Inquiry No. 8952.— For firms making apparatus 
for using oil for fuel under a steam boiler instead of 
coal. 

Inquiry No. 8953.— For manufacturers of water 
turbines. 

Inquiry No. 8955.— For a machine to extract the 
small kernel from the pea-nut. 

Inoulry No. 8957. — Wanted manufacturers of 
an gie bars either malleable steel or sheared. 

Inquiry No. 8960. -For the address of the Wind- 
sor Mfg. Co., manufacturers of waterproof collars and 
cuffs. 

Inquiry No. 8961. —For the manufacturers of 

imitation pearls. 

Inquiry No. 8964.— For address of parties making 
imitation horse hair. 

Inquiry No. 8965.— Wanted the address of the 
Dirt Mover Magazine. 

Inquiry No. 8966. 

Cohendet Motor Co. 



Valve, discharge, O. S. Sleeper 920,201 

Valve, flush, E. D. Barrett, reissue 12,951 

Valve for radiators, air, W. P. McDaniel. 920,373 
Valve for steam heating apparatus, water 

and air relief, J. L. Fitts 920,555 

Valve, hydraulic, S. S. Caskey 920,268 

Valve mechanism, throttle, S. Oldham 920,631 

Valve, reversing, J. W. Bell 920,524 

Valve structure, P. Plantings 920,178 

Valve, tank, Hampton & Shive 920,460 

Valve, water and air relief, J. L. Fitts... 920,556 
Valves, testing attachment for spring load- 
ed, W. E. Jerauld 920,472 

Vegetable cutter, S. Gorelick 920,130 

Vegetable topping machine, W. Burdick... 920,426 

Vehicle gear; short-turn, T. Sandstrom 920,662 

Vehicle, motor, R. Huff 920,142 

Vehicle sand band, R. E. Gay 920,897 

Vehicle spring, fl. A. Grandy 920,321 

Vehicle wheel, H. O. Jackson 920,468, 920,469 

Vehicle wheel, E. E. Michelin 920,603 

Velocipede, C. M. Odle 920,382 

Vending apparatus, G. D. Stoops 920,498 

Vending machines, spurious coin detector 

for, L. A. Vandiver 920,697 

Ventilator, W. G. Gagne 920,858 

Vessel, metallic, C. L. Coffin 920,432 

Vise and die carrier, pipe, E. B. Werner. . 920,797 

Voting machine, E. B. Willix 920,706 

Wagon box construction, F. A. Falk 920,299 

Wagon, dumping, T. Wright 920,512 

Warping reed, H. Watson ■ .' 920,701 

Washbench, J. E. Kalgren 920,476 

Washboiler, E. F. Parker 920,171 

Washing machine, F. E. Lamb 920,760 

Watch pouch, S. L. Cohen 920,433 

Watches, tool for adjusting the cocks, or 

bridge pieces of, A. A. Turnage 920,223 

Water closet, A. M. Houser 920,465 

Water closet cistern, C. H. Moore 920,365 

Water closet seat, J. Morrison , 920,608 

Water closet seats, sanitary protecting 

means for, G. McClory 920,371 

Water closets, etc. , seat cover for, C. G. 

Sutherland 920,213 

Water heater, O. C. Syvertsen 920,687 

Water supply system, R. H. Nelson 920,774 

Water supplying and distributing system, 

drinking, G. Fleming 920,559 

Water supplying system, drinking, G. 

Fleming 920,558 

Water tube boiler, C. S. Hooper 920,139, 920,140 

Watering trough, A. G. Simmons 920,781 

Wedge stripping machine, G. B. Grover. . 920,456 
Welding metals, H. Goldschmidt, reissue. . 12,953 
Well drilling mechanism, H. R. Decker.. 920,548 
Wells, device for pulling oil, L. J. McKln- 

ney 920,615 

Welt beating machine, W. B. Keighley 920,877 

Wheel. See Abrasive wheel. 

Wheel, W. Flynn 920,309 

Wheel, Strawn & Davies 920,685 

Wheel guard, rotary, F. E. Hutchings 920,574 

Whiffletrees, tug releasing device for, O. O. 

Fenwall 920,302 

Wick trimming device, F. N. Buckman... 920,822 

Wind shield, H. O. Cranmer 920,546 

Winding and spooling apparatus, J. Scharer- 

Nussbaumer 920,185 

Window, L. W. Penzer 920,641 

Window, Kaiser & Jurgensen 920,876 

Window cleaner and safety platform, J. S. 

Gilkeson 920,452 

Window screen, M. H. Rupert 920,659 

Wire attachment, ground, C. W. Messner. 920,364 

Wire basket, E. R. Franklin 920,313 

Wire stretcher, J. Fisher 920,307 

Wood compressing machine, H. J. Scheid .. 920,396 
Wool after washing, apparatus for drying, 

Layland & Whitehead 920,351 

Wrench, N. Dussault 920,288 

Wrench, W. S. Bellows 920,717 

Wrench jaws, machine for cutting threads 

on shanks of, A. L. Moore 920,606 

Yarn reel, A. E. Rhoades 920,777 

Yeast cutting device, J. Kolodziej 920,345 

Zinc oxide, making, L. S. Hughes. . .-. 920,337 

Zinc oxide, manufacturing, L. S. Hughes.. 920,336 



Inquiry No. 8967. 

cotton by the bale. 



-Wanted the address of the 
Wanted to buy cheap grade of 



Inquiry No. 8969.— Wanted machines that make 
accordion dress plaiting (steam). 

Inquiry No. 8972.— Wanted to buy complete outfit 
for making meat hooks. 

Inquiry No. 8974.— For address of firms inter- 
ested in fishing reels. 

Inquiry No. 8975.— Wanted the address of the 
builders of moving stair cases. 

I nquiry No. 8976.— For the manufacturers of nov- 
elties, mail order articles, etc 



DESIGNS. 

Blanket, C. M. Whitman 39,978 

Bracket, S. Moore 39,962 

Cabinet, J. Herzog 39,970 

Condiment holder, J. J. Greene 39,956 

Dish, E. G. Garrison 39,958 

Doll pattern, A. Z. Baker 39,979 

Emblem, A. R. Tuck 39,945 

Fence, F. A. Peter 39,977 

Gas burner, W. F. Keiser 39,966 

Glass vessel or similar article, H. P. Sin- 

clalre 39,980 

Hammock stand, G. F. Hoffman 39,975 

Jar, G. M. Fischer 39,959 

Knob turner, J. A. Mussillon 39,960 

Lamp shade, J. Kappler 39,963,39,965 

Layer loop, J. Ricketts 39,961 

Medallion, A. A. McRae 39,946, 39,953 

Medallion, J. A. Sworbel 39,954 

Purse, F. L. Bradford , 39,955 

Signs, character plate for illuminated ad- 
vertising, W. N. McComb 39,976 

Stein or mug, W. G. Titus 39,957 

Stove, Cone & Bertram 39,969 

Stove, vapor, Strassburg & Nelson 39,967 

Stove, vapor, Sternau & Nelson 39,968 

Talking machine, cabinet, E. R. Johnson, 

39,971, 39,974 



TRADE MARKS. 

Baking powder, Hunt's Perfect Baking Pow- 
der Co 73,619 

Beer, Kansas City Breweries Co 73,642 

Beer and ale, W. Albrecht 73,609 

Boots and shoes made of leather, waterproof, 

Florsheim Shoe Co 73,586 

Butter, Riley & Dietrich 73,600 

Canned salmon, Northwestern Fisheries Co.. 73,599 
Cans, metal, Southern Can Company of Bal- 
timore City 73,630 

Cheese, Warfield Pratt How -11 Co 73,606 

Cigarettes, Turkish, Zeitlin & Weinstein 73,657 

Cigars, E. Treuhaft Cigar Co 73,639 

Cleaning compound, Commercial Paste Co... 73,570 

Cleansing preparation, C. J. Enebuske 73,659 

Clothing, certain, Mandelert Mercantile Co. 73,596 

Clothing, certain, Snow, Mecaslin & Co 73,603 

Clothing, certain, King Waist Co 73,643 

Coats, vests, trousers, and overcoats, J. Cor- 

day 73,584 

Coffee, Telfer Coffee Co 73,604 

Coffee, blended, Reed & Reed 73,582 

Cordial, fruit, S. Loewenthal 73,6441 

Corsets, Madame Irene 73,588 

Cotton, absorbent. United Drug Co 73,654 

Cotton dress goods, L. Hess & Co 73,591 



VALUABLE SCIENTIFIC BOOKS 



Industrial Alcohol 

ITB MANUFACTURE AND USES 

A Practical Treatise based on Dr. Max Mabpcker's 
'* Introduction to Distillation " as revised by Drs. Del- 
bhuck and Lange. Comprising Raw Materials, Malt- 
ing, Mashing and Yeast Preparation, Fermentation. 
Distillation, Rectification and Purification of Alcohol, 
Alcobolometry, tbe Value and Significance of a Tax- 
Free Alcohol, Methods of Denaturing, Its Utilization 
for Light, Heat and Power Production, a Statistical 
Review and the United States Law. 

By JOHN K. BRACHVOGEL, M.E. 
528 Paves 105 Illustrations Price $4.00 



Experimental Science 

By GEOJttGE M. HOPKINS 

Revised and Greatly Enlarged. 2 Octavo 

Volumes. 1,100 Pages. 900 Illustrations 

Cloth Bound. Postpaid, $5.00 

Owing to the.amount of new matter added the book 
is now published in two volumes, handsomely bound in 
buckram. Of the additions which have been made, 
among the most important are: A full illustrated de- 
scription of H H. P. Electric Motor, prepared expressly 
for this edition of " Experimental«Science " ; chapters 
on Alternating-current Machinery, and clear, concise 
Explanations of Wireless Telegraphy and Telephony, 
Electrical Measuring Instruments, the Electric Clock, 
the Telegraphone. High Tension Currents, the Nernst, 
Lamp, and methods of measuring the heat of the stars 
No other work contains such a fund of trustworthy up- 
to-date scientific information, presented in a clear and 
simple style. Send for descriptive circular. 



The Scientific American 

Cyclopedia of Receipts, 

Notes and Queries 

15,000 RECEIPTS 734 PAGES 

Price $5.00 in cloth 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the 
Notes and Queries of correspondents as published in 
the Scientific American during the past sixty years 
together with many valuable and important additions. 

Over Fifteen Thousand selected receipts are here 
collected, nearly every branch of the useful arts being 
represented. It is by far the most comprehensive vol- 
ume of the kindeverplacedbeforethe public. 



Modern Plumbing Illustrated 

By R. M. STARBUCK 

Price $4.00 

A COMPREHENSIVE and up-to-date work illus- 
trating and describing the Drainage and Venti- 
lation of Dwellings, Apartments, and Public Build- 
ings, etc. The very latest and most approved 
methods in all branches of sanitary installation are 
given. Adopted by the United States Government in 
its sanitary work in Cuba, Porto Rico, and the 
Philippines, and by the principal boards of health 
of the United States and Canada. 300 pages ; 55 full- 
page illustrations. 



Scientific American 
Reference Book 

12mo* 516 Pages, Illustrated, 6 Colored 
Plates. Price, $1.50 Postpaid 

The result of the queries of three generations of 
readers and correspondents Is crystallized in this book 
which is indispensable to every family and business 
man. It should be found on every desk. It is exten- 
sively used by government officials. It has been revised 
by experts. The book contains 50,000 facts and is much 
more complete and exhaustive than has ever been at- 
tempted. It is profusely illustrated with engravings, 
many of them imparting the information by means of 
comparative diagrams. 



The Scientific 

American Boy 

By A. RUSSELL BOND 

12mo. 320 Pages. 340 Illustrations 

Price $2.00 Postpaid 

This is a story of outdoor boy life, suggesting a large 
number of diversions which, aside from affording en- 
tertainment, will stimulate in boys the creative spirit. 
In each instance complete practical instructions are 
givenf or building the various articles. 

The needs of the |>oy camper are supplied by tbe 
directions for making tramping outfits, sleeping bags 
and tents; also such other shelters as tree houses, 
strawbuts, log cabins and caves. 



7^1 A {Z1C* sta * e lesions 
* ▼ l-AvllW and Scientific 
Diversions, including Trick Photography 

The illusions are illustrated by the highest class of 
engravings, and tbe exposes of the tricks are, in many 
cases, furnished by the prestidigitateurs themselves. 
Conjuring, large stage illusions, fire-eating, sword- 
swallowing, ventriloquism, mental magic, ancient magic, 
automata, curious toys, stage effects, photographic 
tricks, and the projection of moving photographs are 
all well described and illustrated 
By A. A. Hopkins. 568 pages. 420 illus. Price $2.50 



riodern American Lathe 
Practice 

By OSCAR E. PERRIGO, M.E. 

Price $2.50 

A COMPLETE book of 400 pages on The Modern 
**■ American Lathe. Its development from the 
earliest times up to the present day; its modern 
form as constructed by up-to-date builders; its gen- 
eral and special classes of work ; the quantity of its 
output, and its marvelous accuracy. 



Modern Steam Engineering 

in Theory and Practice 

By GARDNER D. HISCOX, M.E. 

Price $3.00 

npHIS is a complete and practical work of 487 
pages, dealing with the care and management 
of Boilers, Engines, Pumps, Superheated Steam, 
Refrigerating Machinery, Dynamos, Motors, Eleva- 
tors, Air-Compressors, and all other branches with 
which the modern Engineer must be familiar. 

Nearly Two Hundred Questions with their An- 
swers on Steam and Electrical Engineering likely 
to be asked by the Examining Board are included. 
These if studied by you will help you to procure a 
license. It is fully illustrated with detail engrav- 
ings, not to be found elsewhere. 



A Complete Electrical 
Library 

By Prof. T. O'CONOR SLOANE 

An inexpensive library of the best books on Electri- 
city. Put up in a neat folding box. For the student, 
the amateur, the workshop, the electrical engineer 
schools and colleges, comprising five books, as follows : 

Arithmetic of Electricity, 188 pages $100 

Electric Toy Making, 140 pages...... 1.00 

How to Become a Successful Electrician, 189 pages 1.00 

Standard Electrical Dictionary, 682 pages 3.00 

Electricity Simplified, 158 pages 1.00 

Five volumes, 1,300'pagea and over 450 illustrations. 

A valuable and indispensable addition to every library. 

OUR GREAT SPECIAL OFFER.-We will 
send prepaid the above five volumes, handsomely bound 
in blue cloth with silver lettering, and inclosed in a neat 
folding box, at the Special Reduced Pi'ice of $5*#0 
for the complete set. The regular price of tbe five 
volumes is $7.00. 



The New Agriculture 

By T. BYARD COLLINS 

12mo, 374 Pages, 100 Illustrations 
Cloth. Price, $2.00 

This valuable work sets forth the changes which 
have taken place in American agricultural methods 
which are transforming farm life, formerly so hard, into 
the most independent, peaceful, and agreeable exist- 
ence. Farm life to-day offers more inducements than 
at any previous period in the world's history, and it is 
calling millions from the desk. The present work is one 
of the most practical treatises on the subject which has 
ever been issued. 

The latest and best book on the subject. Contents: 
L The New Call to the Farm— II. The New Soil.— 
Irrigation.— HI. The New Fertilization.— IV. The New 
Transportation.— V. New Interests.— VI. New Crea- 
tions.— VU. New Varleties.-VIIl. New Practice.-IX. 
New Machinery.— X, The New Inspiration. 



HOME MECHANICS 
FOR AMATEURS 

By GEORGE M. HOPKINS. 

Author of "Experimental Science" 

12mo. 370 Paves, 320 Illustrations 

Price. $1.50 Postpaid 

The book deals with wood working, household orna- 
ments, metal working, lathe work, metal spinning, silver 
working; making model engines, boilers and water 
motors ; making telescopes, microscopes, and meteoro- 
logical instruments, electrical chimes, cabinets, bells, 
night lights, dynamos and motors, electric light, and 
an electrical furnace. It is a thoroughly practical book 
by tbe most noted amateur experimenter in America. 



Punches, Dies and Tools for 
Manufacturing in Presses 

By JOSEPH V. WOODWORTH 

Price $4.00 

A PRACTICAL work of 500 pages fully illustrated 
^^ by nearly 700 engravings, being an encyclopedia 
of Die Making, Punch Making, Die Sinking, Sheet 
Metal Working, and Making of Special Tools, Sub- 
Presses, Devices and Mechanical Combinations for 
Punching, Cutting, Bending, Forming, Piercing, 
Drawing, Compressing and Assembling Sheet Metal 
Parts, and also Articles of other Materials in Ma- 
chine Tools. Two Hundred and Ten Processes are 
clearly described and fully illustrated. 

Any of tbe above books will be sent postpaid on receipt 0/ price. 

Our complete catalogue of scientific and technical books sent free on application 

MUNN & COMPANY, - Publishers, - 361 Broadway, New York City 



Electrician's Handy Book 

By PROP. T. O'CONOR SLOANE. A.M..E.M., Ph.D. 

Handsomely Bound In Red Leather, with Titles 

and Edges In Gold. Pocket Book 

Style. Price $3.50. 

A THOROUGHLY practical reference book of 768 
pages, covering the entire field of electricity. 
Contains no useless theory. Everything in it is to 
the point and can be easily understood by the stu- 
dent, the practical worker and the everyday work- 
ing electrician. The advanced electrical engineer 
will also receive great benefit from its perusal and 
study. 
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STYLE 
NEATNESS 
COMFORT 

THE IMPROVED 

BOSTON 
GARTER 

"*dThe [Jame is stamped 
on every loop — Be sure it's 
there 






*^^ CUSHION 
BUTTON 



CLASP 

LIES FLAT TO THE LEG- 
NEVER SLIPS, TEAKS, NOR 
UNFASTENS 

Worn All Over The World 

Sample pair, Silk 50c, Cotton 
25c. Mailed on receipt of 
price. 

GEORGE FROST CO. 
Boston, Mass. 

S2STON HAVINGTHE GENUINE 
' REFUSE ALL SUBSTITUTES ^. 



P/IRIS METERS 




PARIS is the only garter that 
fits so perfectly you Wear it un- 
consciously. 
25 and 50 cents at dealers, or 
PopyHchted fgR direct if he is out. 

A. STEIN & CO., 182 Center Avenue, Chicago 



ENNEN'S KES58 
XPILET 



Prlekly Heat. Chafing 
and Sunburn 

and all afflictions of the sldn, "A 

Hitle higher in price, perhapsythan 

worthless substitutes, but a reason for 

Delightful afier shaving. ;o)d 

e, or mailed on receipt of '25c. 

GERHARD MENNEN CO., Newark, N. J. 




"Get There' 

at a price to suit 
you direct for a 

BLACK 

MOTOR BUGGY 

Built for country roads, hills i 
mud. Engine— 10 H. P., 2 cylinders, air cooled^ 
chain drive rear wheels, double brake. Speed 2 to^ 
25 m. perhr.— 30 miles on 1 gal. of gasoline. Highest^ 
quality finish, workmanship and materials. Absc-^_ 
lutely safe and reliable. Write for Book No. A* 2271 
BLACK MFG. CO.. 124 E. Ohio St.. Chicago. |H.^ 



Doors and frames therefor, tire resisting, D; 
C. Meehan 

Dynamos and magnetos, Ilenricks Novelty 
Co 

Enameled household ware, Republic Metal- 
vrare Co 

Exercising apparatus, Fred Sledart Manufac- 
turing (jo 

Expectorant, John Wyeth & Brother 

Kelt and paper, rooting, J. A. cc W. ISird & Co. 

Kelt, rooting', J. A. & W. Bird Co 

Fishing tackle, Claik-IJarrocks Co. . 

Flour, wheat, Ballard & Ballard Co 

Flour, wheat, John T. Meyer cc Sons Mill- 
ing Co 

Food, dietetic artificial, F. Witte 

Food, dog, W. R. Clarke 

Food for Infants and invalids, Fairchild 
Bros. & Foster 

Food, stock, J. E. Bartiett Co ' 

Granite, quarried, Woodbury Granite Co.... 

Hose supporters, Carson, Pirie, Scott & Co. 

Hose supporters, M. W. Schloss 

Hosiery, Milander-Newman Co 

Iron and steel in bars, rods, sheets, and 
wire, Crookos Roberts & Co 

Locks, E. T. Fraim Lock Co 

Malt tonic, Los Angeles Brewing Co 

Mandolins, Rudolph Wurlitzer Co 

Mandolins and guitars, Rudolph Wurlitzer Co. 

Metal polish, Wm. A. Rogers, Limited.... 

Milk, scientifically soured, Lacto-Bacilline 
Co 

Oil, boiled linseed, Minnesota Linseed Oil 
Co 

Oil of violet, synthetic, Schimmel & Co.... 

Oil, raw linseed, Minnesota Linseed Oil Co. 

Packing, pipe joint, American Manufactur- 
ing Co 

Padlocks, right latches, and door locks, E. 
T. Fraim Lock Co 

Paints, ready mixed, H. W. Buckner 

Perfumery, J. Touzean Saunders. Limited.. 

Perfumes, toilet cream, toilet water, hair 
tonic, and face powder, Frederick 
Stearns & Co 

Physical devices and instruments for treat- 
ing fluids with radio-active preparations, 
Radiogen-Gesellschaft, m. b. H 

Poker chips, United States Playing Card Co. 

Polishes and dressings, E. W. Thumb 

Pottery articles, comprising cooking and 
culinary articles, J. \Y. McCoy Pottery 
Co 

Powder and paste, tooth, F. R. Tyler 

Powder, sachet, Eleto Co 

Powder, tooth, A. C. Reynolds Co 

Preparation for exterminating rates, etc., S. 
Easier 

Railways and roller coasters, scenic, Colum- 
bus Amusement Co 

Relish made from salmon, R. A. Leonard.. 

Remedy for gonorrhea, gleet, and stricture, 
J. P. Urban 

Remedy for rheumatism, J. T. Cat -back 

Rope and cord, American Manufacturing Co. 

Rosin. C. Meisel 

Rubber l>oots and shoes, Mulconroy Co 

Rubber combs. Vulcanized Rubber Co 

Scythes, grass-hooks, hay-knives, and hedge 

trimmers, North Wayne Tool Co 

Texas Seed & Floral Co 

drillings, A. D. Walker 

Leerburger & Hesslein 

oap Company 

A. Sarg 

bluing, etc., Western Gro- 



73,624 



73,649 



73,640 
7:J,(i23 
73,611 
73,612 

73,63-7 
73,580 

73,589 
73,607 
73,083 

73,585 
73,6^1 
73,656 
73,613 

73,«2!) 




Save Money by Machinery ! 

You can do this easily with the right 
machine in all furniture factories. 
DODOS' 
TILTING CIRCULAR SAW 
uptilts to 45 decrees, simplifies the work 
and insures perfect accuracy in cutting. 
Removable throat in table. "l5-inch rip or 
cross-cut saw with each machine. Write for 
free illustrated catalogue and price list. 
ALEXANDER I>0I>1)$, Grand liaplds, Midi,, U.S. A. 





WE WANT AGENTS 

In everv town or county to sell "ALADDIN," the 

wonderful kerosene mantle lamp. An American inven- 
tion, a phenomenal success and seller. From common 
kerosene (Coal Oil) it makes and burns its own gas under 
muntle, producing light excelled only by Sunlight. 
Odorless, noiseless, simple, clean and safe. Lamp ac- 
tually pays for itself in a few months in saving of oil. 
An ideal light for stores, offices and homes. 

Active Asrr in-, easily clear $.15 to $50 per week. 

Send your name and address today, ana let us prove 
,t. Experience unnecessary. Exclusive territory given. 

THE MANTLE LAMP CO. OF AMERICA. Dept. S 
Chicago, III. Portland, Ore. Winnipeg, Can. 



Pipe Cutting and Threading Machine 

For Either llnnd or Power 
This machine is the regular hand n 
with a power base, pinion, countershaft, et 
can be worked as an ordinary power 

machine or taken from its base for 
use as a hand machine. Pipe ^ in. 
to 15 in. diameter handled easilv in 
small room. Illustrated catalogue — 
price list free on application. 

THE CURTIS & CURTIS CO. 

6 Garden St.. Bridgeport, Conn. 




Seed: 

Sheeting and 
Silks, broad, 
Soap, Iowa 
Soaps, C. F. A 
Soda, starch, ly 

cer Co 

Starch polish or enamel, laundry, Naptha 

Starch Enamel Co 

Stove polish, liquid, F. A. Ritter 

Suppositories, F. S. Ackerman 

Surgical instruments and supplies. Charles 

Lentz & Sons 

Sweeping compounds, Terahenthie Co 

Tablets for dyspepsia, Mother Seigel's 

Syrup Co 

Toilet preparations, certain, 1'aul Rieger & 

Co 

Toys, Margaret Steiff, Gesellschaft mit be- 

schrankter Haftung 

Turpentine substitute. Standard Oil Co 

Underwear, ladies' muslin, Katz Underwear 

Co 

Waists, shirt waists and shirt waist suits, 

ladies', N. Gordon 

Water, aperient, 'M. D. Batchelder 

Weed and grass destroyer, I. F. Orton 



73,507 

7.-i,63S 
7:;,65S 
T.'i.aon 
73,002 
73,001 
73,570 

73,502 

73,374 
73.02S 
73,573 



73,010 
73,500 
7H.020 



73,048 
73,655 
73,578 



73,022 
73,053 
73,017 
73,050 

73,034 

73,014 
73,504 

73,031 
73,035 
73,010 
73,572 
73,508 
73,632 

73,025 
73,577 
73,005 
73,593 
73,571 
73,370 

73,000 

73.047 
73,575 
73,008 

73,036 

73,002 

73,040 

73,027 

73,615 
73,001 



73.587 
73,581 
73,020 




2c a Week Does Washing! 

We Prove it at OUR EXPENSE ^ ? H A 



Forget all you know about washing machines — for there never 
was one like this. It's the 1900 MOTOR WASHER— absolutely 
self-7vorking ! It does it all. It does it right. It does it for 
2 cents a week. And does it so quick that it shortens the time 
to MINUTES instead of HOURS. 

Washes in Six Minutes! 

We mean it. Seeing is believing! It seldom takes longer 
than tivo minutes. Never longer than six! And the clock 
will verify our claim. You can read or sew or play with the 
baby while the machine is doing the washing. 

Does Both the Washing and Wringing 

Self -Working Wringer Furnished Free 

The Motor Washer operates the Wringer, too. No crank to 
turn — no handle. The Wringer works itself, just as the 
Washer does. Cogwheels cased in steel to prevent danger 
of soiling clothes or mashing the fingers. 

The Wringer comes FREE with every 1900 Motor Washer. 

The 1900 Motor Washer 

Sent Anywhere on 30 DAYS' FREE TRIAL! 

Surely you are willing to be convinced that this Washer will do all we claim. We offer 
to send a 1900 Motor Washer on absolute FREE TRIAL for an entire month te any 
responsible person. Not a cent of security — nor a promise to buy. Just your word that 
you will give it a test. We even agree to pay the freight, and will take it back if it fails. 

Machine Can be Run by Electricity, Water-Power or Gasoline Engine 

The outfit consists of the famous 1900 Washer 
with either Electric Motor or Water Motor. You 
turn on the power as easily as you turn on the light, 
and back and forth goes the tub, washing the 
clothes for dear life. And it's all so simple and 
easy that overseeing the work is mere child's play. 

Which Free Book Shall We Send? 

We publish an " Electric " Book and a " Water- 

| Power" Book. Tell us which one to send you. 

Learn how to make electricity or water-power do 

all the washing and wringing at a cost of only 2 

cents a week. Why not get one of these wonderful 

II machines and snap your fingers at the bugbear of 

D Washday? Send a postal NOW for one of the 

1900 Water Motor Washerj F R SJ BOOKS. All correspondence shouldbe addressed 

„ . , ... ij to 1900 Wa*her Co., 3353 Henry St.. Bingharnton, N.Y, 

Can be connected with II Qr i{ ou live in Canada, write to the Canadian 19W 
any Water Tap instantly.* 1 



1900 Electric Motor Washes 
Can be connected with any ordi- 
nary Electric Light Fixture. 




Washer Co.; 355 Vonge St., Toronto, Canada. 



URATVCH 

Brooklyn, a 
Francisco a 



HOUSES : We maintain tranches at 1947 Broadway. New York City, mid 1113 Flatbush Ave., 
nd in all principal cities. We also make shipments from our warehouses in Kansas City, San 
nd Seattle. 



INFUSORIAL EARTH 

ALL GRADES 

AUGUST GIE8E& SON 

6 Cedar Street 

NEW YORK 



DIRECT FROM 
THE MINES 



LABELS. 

'Blue and Gold," for -lager beer, Oakland 

Brewing & Malting Co 14,794 

'Bridge-ets," for stuffed dates, Drazah 

Shamrock Co 14,799 

'Cigarros Superlores," for cigars, American 

Lithographic Co 14,791 

'Daniel's Regular P. P. P. Ring Packing," 

for rod packing, Quaker City Rubber Co. 14,806 
'Daniel's Special P. I". I". Ring Packing," 

for rod packing, Quaker City Rubber Co. 14,805 
'Diploma." for chow-chow, S. M. Abrams.. 14,798 
'Granite Spring Water," for spring water, 

Granite Spring Water Co 14,790 

'Interwoven loe and Heel," for hosiery, In- 
terwoven Stocking Co 14,802, 14,803 

'J. A. C. Newcomer," for cigars, E. L. 

Golden 14,793 

^Mother's Ironing Wax," for ironing wax 

pads, E. A. Bromund 14.804 

'Mother's Macaroni," for macaroni, Mother's 

Macaroni Co 14,801 

'Non Plus Ultra," for cigars, American 

Lithographic Co 14,792 

"Our Lake Brand," for canned pumpkin, 

Big Stone Canning Co 14,800 

'Royal Kitchen Brand l'age Tomato Sauce," 

for tomato sauce. T. Page 14,797 

'The 'Oxen Waggon,' " for tea, Mazawattee 

Tea Co 14,795 

PRINTS. 

"Broadway Clothes," for men's clothing, S, 

W . Peck & Co 2,48S 

"Doily Back, Columbia Playing Cards," for 
playing cards. United States Playing Card 
Co 2,475 

"Fifth Avenue Clothes," for clothes, Sher- 
man & Bryan '2,482 

"Gotham Clothes," for clothes, Shennan & 

Bryan 2,480 

"Heine Embroideries," for embroideries, A. 

B. Heine & Co 2.478, 2,479 

"Iron Rust Soap," for soap, J. H. Gartside. 2.477 

"J. B. & Co.," for awnings. John Boyle & Co. 2,487 

"Knickerbocker Clothes," for clothes, Sher- 
man & Bryan 2,484 

"Lies Flat On The Biiish," for dental cream, 

Colgate & Co 2,473 

"Manhattan Clothes," for clothes, Sherman & 

Bryan 2,481 

"McArthu "'s Portable Fire Escape and Jac- 
ob's Ladder," for fire escapes and Jacob's 
ladders. M. J. McArthur 2,48S 

"Mendelsohn's Newspaper Cut Service for 
Brewers and Bottlers,'* for beer, F. Men- 
delsohn 2,472 

"Metropolitan Clothes," for clothes, Sherman 

& Bryan 2,48* 

"New York Made Clothes," for clothes, S. 

W. Peck & Co 2,485 

"T'.ie Hartford Clincher Tire." for rubber 

tires. The Hartford Rubber Works Co . . 2,489 

"The Substitute," for playing cards, W. W. 

Russell 2,476 

"Valuable Certificate." for toilet prepara- 
tions, C. M. Freeman 2.474 



SEALED PROPOSALS. \ 

QEALED PROPOSALS will be received at. the office 
° of the Light- House Fncineer, Tompkinsville. x for 
until one o'clock. May 24. 1909, and then opened, 
furnishing miscellaneous articles ie<uired in the 'Third 
I_.iPht-H.ouso District for the fiscal year ending June ot, 
1910, in accordance with specifications, copies ot which, 
with blank proposals and other information, may be 
ha* upon application to the Light-House Engineer, 
To m pkinSviHe,N. Y. ' 



DONT LET YOUR PATENT LIE IDLE. We'll make 
—dies and tools and manufacture your article ready or 
market. Write now— don't delay. Southern Stamping 
& Mfg. Co., R. S., Nashville, 1'enn. 



OH? 



EEH3ES 



Corliss Engines. Brewers' 

and Bottlers' Machinery. THE VILTKH 
MFG. CO., 899 Clinton St.. Milwaukee, Wis. 



MODELS 



& EXPERIMENTAL WORK. 

Inrentions developed. Special Machinery. 
E. V. BA1LLARD CO.. 24 Frankfort Street. New York. 



RUBBER. 



Expert Manufacturers 
Fine Jobbing Work 

PARKER, STEARNS & CO., 288-290 Sheffield Av., B'klyn, N. V. 



M O E FT «St COM T»A W Y 

Die Makers, Mo<lt»l Mutters, HnHiinery RiiiMtrs, Pnnrh Presses, 
Light mill Heavy Slumping*, lit Michigan St.. Chicago, III., U.S.A. 



Dies. Models, Experimental W rk ; Sheet Metal Stamp- 
ings; Inventions perfected. E. F. Ives, Wallingford, Conn 



Special Machinery, Dies. Tools ,. Models, 
Metal Specialties, Inventions, perfected. 

Sl CO, li'dl^na and Franklin . StreirtV; ritlctitir, It. X. 4. 



DIE MODELS' SPECIAL 
WORK TOOLS MACHINERY 

NATIONAL STAMPING AND ELECTRIC WORKS 

, 153-159 S. Jefferson Street, Chicago. 111. 5 



Experimental & Model Work 

Ctr. & advice fret. Wm. Gardara & 8on,221 Pulton St.N.Y 



M0DELS| c 

ESTABLISHED IXKTSi. w 



CHICAGO MODEL WORKS 

/7S £. MAD /SON S T CHIC ABO, IL L. 



I Magical Apparatus. 

I Grand Book Catalogue. Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
MARTLNKA & CO.. Mfrs.. 493 Sixth Ave., New York 



'Ever-Ready . 
SafctyRaxor 




QUARANTEED best of all 

safely razors. Complete for 
$1.00 with silver nickeled frame — 
12 Ever-Ready blades, handle and 
blade stropper attractively cased. 
Extra blades 10 for 50c. Nearly 
2 million men use and enthuse over 
the Ever-Ready. On Sale Every- 
where. Mail orders prepaid $ 1 .00. 
American Safety Razor Co. 
820 Broadway, New V.irk 



WOULD YOU INVEST ONE DOLLAR 

TO MAKE SIX DOLLARS ? 

IF'We furnish all equipment to start you in the T*ig 
Money Making Concrete Business. Sand, water and 
Portland Cement only materials required. Write us! 
The Pettyjohn Co., 61.i N. 6th St., Terre Haute, Ind. 



BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American Supplement! 1 £3« 
Price lOcents. For sale by Munn & Co. and all news- 
dealers. Send for catalogue. 



MOTORCYCLES 



Bicycle Attncliincnt*. Motors, 
Accessories for all Motorcy- 
cles. Send stamps for Catalog ot 
what you are interested in. 
MOTtlH'YCLE KOV1PUENT CO. 
Hiimmondsport, IN. Y. 





The BUGGYAUT 



Is light and strong because simple 
instead of flimsy. $650. 

CHAS. S. DURYEA, Reading, Pa. 



A printed copy of the specification and drawing 
of any patent In the foregoing list, or any patent 
in print issued since 1863, will he furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
sriven. Address Munn & Co., 361 Broadway. New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn ft Co.. 361 Broadway, New York. 



>J Catalogue 

t W.& D. M0 GEY- 

BAYONNE CITY. N . J .! 



IIDVIUP MAPUHklCP For Steamed Rice Paddy 

UnilRb MAUnMto sfjzs&x*" """•"• 

S. E. WOKI1F.LL. Hannibal. Mo.. II. S. A. 



'HE SCHWE.RDTLE. STAMP CO. 

J Steel stamps, letters s, figures. 

BRIDGEPORT CONN- 



MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York & Boston 

Manfd. by VOLNEY W. MASON & CO., Inc. 
Providence. K. I., U. S. A. 



[spark coils 

Their Construction Simply Explained 

Scientific American Supplement 

1 60 describes the making of a li^-inch spark 
coil a'-d condenser. 

scientific American Supplement 
1514 Tells you how to make a coilfor gas- 
engine fsrnition. 

Scientific American Supplement 
1522 explains ful-y the construction of a 
jump-Spark coil and condenser lor gas-engine 
ignition. 

Scientific American Supplement 
1124 describes the construction of a 6-inch 
spark coil. 

Scientific American Supplement 
1087 gives a full account of the making of 
an alternating current coil giving a 5-inch 
spark. 

Scientific American Supplement 
1527 describes a 4-inch spark coil ansl con- 
denser. 

Scientific American Supplement 
1402 gives data for the construction of coils 
of a slefinite length of spark. 

The above-mentioned set of seven papers 

will be supplied for 70 cents. 
Any single copy will be mailed for 10 cts. 

MUNN <a COMPANY. Publishers 
3*1 Broadway New York 
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COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLES anoINFORMATION on APPLICATION. 



NICKEL 

AND 

Electro-Plating 
Apparatus and Material 

Hsnson & vsnWinkle 

Co., 

Newarii. >". J . 




28 & 30 S. Canal 
Cbicaen. 



(treat Power- Small Cost 
No Risk 



Buy a powerful engine that is durable, 
economical and absolutely safe. 

Waterloo Gas Engines 

develop the full rated horse power and more. They are (fiiar- 
k anteed for five years at any kind of work, never shut down 
for repairs, are absolutely simple in operation, and all sizes 
^furnish the cheapest power for every purpose. Best for 
machinists, miners, millers, manufacturers, printers, 
kfarmers — for drilling, pumping, running air compress- 
ers. d y n a m 05, etc. 
Sold on credit if de- 
sired. Write today . 
for free Encyclopedia 1 
of Engine Facts. 



; Waterloo Gasoline 
Engine Company, 

199 Weat Third Ave., 
Waterloo, - - Iowa. 



Year 
Guarantee . 



SAVE MONEY— SAVE TIRE TROUBLES 




EQUIP YOUR BICYCLE WITH 

G&JllRtS 

The best bicycle tires made. The most satis- 
factory to ride. The easiest to repair. The most 
economical to use because they last the longest. 

For sale by all bicycle dealers and supplied on 
new wheels when you specify them. Insist on 
having your new bicycle equipped with Qngjna] 
Indianapolis G & J Tires if you want the best 
service. 

Acce pt no imitations or substitutes 

Look for theG & J Trade Mark. 

Write For Free Catalog 23 *%. 
G & J Tire Co., Indianapolis, Ind. /r4^> 



AUTOMATIC 
CARD PRINTER 



makes larger profits than any slot 
machine ever invented. 5o simple 
a child can operate it. Attracts large 
crowds who watch the movements 
of the mechanism inside the glass 
case. Can set up name insert 
coin — and print twelve calling or 
business cards in half a minute. 

Big Profits to Owners 

At E.uclid Beach. Cleveland, one 
machine averaged 526.00 profit a 
week. One machine in New York 
took in $ I 4.00 in one day. 

Write quick for full information 
and circular before some one else 
gets exclusive privilege in your ter- 
ritory. Machines sold outright. 

United Vending Machine Co. 

815 Huron Road Cleveland, Ohio 




WIRELESS BOOKS Wd 

The Latest on Wireless Telegraphy, by Newton Harrison, E. E. 
Tells how to make and use inexpensive wireless outfits for send- 
ing and receiving up to 100 miles. Full details and drawings. 
1 2mo. Cloth. Price, 50 cents. 

Wireless Telegraphy for Amateurs, by R. P. Howgrave-Graham. 
Gives full explanation of the construction and working of appa- 
ratus for short distance transmission. 160 pages. 51 illustra- 
tions. l2mo. Cloth. Price, $1.00. 

Wireless Telephone Construction. Another good book, by 
Newton Harrison, explaining both the sending and receiving 
stations with sufficient details — so any one can build a "Wire- 
less " Telephone System and operate it. Illustrated, Price, 25c. 

Sent postpaid on receipt of price. 
SPON & CHAMBERLAIN, 123 S. A. Liberty St.. New York 




THE CLOSED DOOR 

A NOTHER day's delay! And customers "yelling like mad" for their 
goods. It's bad business, you'll admit. But don't blame the poor old 
horse. He does the best he can. One of the first aids to better conditions 
in your traffic department will be found in 




Commercial 
Power Wagons 



You can get more work out of a Rapid in one day than 
you can with a horse in five. 

And the cost would be about a third of that of the horse. 

Rapid Commercial Power Wagons never get tired. Sum- 
mer heat and Winter cold do not affect them in the least. 

Every minute a Rapid works for you it saves you money. 



: 




THE RAPID is Built for Business 



And it doesn't cost a cent when it j^ idle. 

Rapids reduce taxes. 

How > They occupy less space than horses and wagons ; 
herrce less ground for stable room. 

They can be kept miles away from your place of business, 
where land is cheap and taxes low. 

Honestly, now, don't you think you owe it to your busi- 
ness to buy a Rapid i You are losing money every day you 
put it off. 

Forget the idea that, " the commercial power wagon is tllp 
coming thing." The Rapid is a right-here-now-success. 

Hundreds of merchants and manufacturers in over fifty 
different lines of business own Rapids and are saving money 
by their use. 

We make models for any line of business. Sizes: one 
ton to six tons capacity. And every one of them " built for 
business. " 

Let us tell you more about the Rapid. Write to-day 
for our catalog. 

RAPID MOTOR VEHICLE CO. 

53 Rapid Street 
PONTIAC, MICHIGAN, U. S. A. 



r International Auto Buggy^ 



| LEARN TO BE 




■Jt 



A WATCHMAKER 

Bradley Polytechnic Institute 

HoroloiHcal Department 

IVori;i, Illinois 

Formerly Parsons Horoloi'ical Inst. 

Largest and Best Mutch School 

We teach Watch Work. Jewelrv, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board iitiil 
rooms near school at moderate rates. 
*enrl for Cat. Mo? or" InfV.rmntion. 



The Most Advanced 
Example of Dependable 
Motor Buggy Design 
and Construction 




THE INTERNATIONAL AUTO BUGGY is a reliable and economical 
car for city or country use, in any kind of service — pleasure or business — over 
all kinds of roads. We would be glad to show you the power, simplicity, 
accessibility of all its parts, easy control, comfort and usefulness of the International 
Auto Buggy — the highest type of motor vehicle. 



Body — piano box, two seats or one, with lop or without. 
Motor — 2 cylinders opposed, 4-cycle, 5" bore, 5" stroke. 
Horse Power— 14 by brake test, equivalent to 18 or 20 in 
Automobile rating. Suspension — Steel sub-frame under 
body, equal distribution of weight. Transmission — Two 
speeds forward, one reverse, all operated by one lever. 



Drive — Chain to countershaft, countershaft to each reaf 
wheel. Wheels— 40-inch front, 44-inch rear with 154 
inch solid rubber tires. Springs — 36-inch full elliptic. 
Brakes — Internal expanding. Capacity— Four passengers, 
or 800 pounds freight when rear seat is removed. Speed 
— 2 to 20 miles per hour 



Write for International Auto Buggy Catalogue. 

INTERNATIONAL HARVESTER COMPANY OF AMERICA 



100 Harvester Building 



(INCORPORATED) 



CHICAGO, U. S. A. 



DANDRUFF mains BALDNESS 



ask me whether " Iteshoro's for Dandruff" 
kills the [rerm ! Yes, sir. I had dandruff, but | 
" Beshore's for Dandruff" worked like magic. 
The dandruff disappeared and my scalp and hair be- 
came healthy and remained so. U. \V. Eu iters, D.D. 
Sold by leading barbers and hair-dressers in B0c* 
rad *1 bottles. If they can't supply you. we will 
I seudiipostpaidon receipt of pr*oe. Satisfaction guar- 
I anteed or money refunded. Write for tree W'klet. 
rfc S. BEMIOHE, Dept. B, M vt-r-.f own, Pa, 



A Cheap Water Power 

As a reliable and economical water power for 
public institutions, farmers, owners of factories 
and country homes, the 

Niagara Hydraulic Ram 

has no equal. Better than a gasoline 
engine or windmill. Send for booklet 
and estimate. We furnish Caldwell 
Tanks and Towers. 

MARaRA hydraulic ENGINE CO., 




140 Nassau St, N. 1. 



Factory, Chester, Pa. 



models 



WE WILL MAKE S&- 

manufacture of any metal novelty. Automatic ma- 
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK & EYE CO., Hoboken. N. J. 



Big Money In Drilling 

™ Our customers all over the Country are making from S25 to S75 profit a day with the 
Cyclone Drill. No business offers such big returns for the money invested. 

Contractors, prospectors, well drillers, find the Cyclone Drill more economical, faster 
and easier to operate than any other. 

We make Hollow Rod, Cable and Core Drills, to meet every need, 
We also make combination machines that will handle any or all of the systems equally 
well, a machine that will enable you to cover the entire field of drilling. 

Cyclone Drill 

Our Diamondite and Steel Shot Core Drills cut faster and at a fraction of the coat 
of the old diamond drills. We sell Cyclone Drills on an easy payment plan. Some of 
our customers have made more than the price of the machine within one month. Our 
new traction Gasoline machine — only one made— is of particular value wherefuel and 
water are scarce. Send for our free books on Drilling, and let us know in what 
branch of the work you are interested. j 

CYCLONE DRILL COMPANY. 11 Main St., Orrvllle. Ohio 

CIiI.iiito (HIIit, 4m Flalicr Hiillillug M 




Engineering News 

U i ILLUSTRATED) C^ 

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

100 to 125 pages, 9"x 13 B , weekly. Send ten cents for sample copy. 

If you cannot locate desired engineering equipment write our "Readers Want" department. 

THE ENGINEERING NEWS PUBLISHING CO. . . 214 Broadway, New York 



Holsman Automobiles 



High Wheels Travel all Roat 
Because allRoads are made 
be traveled by High Wheels 

Oldestand largest makers of high-wheelei 
automotiiles in the world. World's i 
for Hill-clhiihing and Reliability con 
tests in this class. Only all ball -and 
roller-bearing motor made. New 
friction-chaiii direct drive— no genes. 
Jfoadlblllty and Reliability 
tre the reasons for high wheels and 
iolid rubber tires. Send for our 
catalog and learn more alxxit these 
papular, intensely practicable vehi- 
cles and the ; - low cost 
FOLSMAr" ADTOM0_BTXT, CO. 
Suite 178 Monadnock Bik Chicago 




GoAnywhere 



hph^ii 



More Than Speed 

The R. S. Motorcycle has all the speed 
you care to ride; speed to win and 
speed to spare, with service, safety, 
comfort and economy. 

R-S Motorcycle! 

Built and Tested in the Mountains 

1909 Models the most simple, speedy, powerful 
and durable that can be produced. No ' special" 
machines because we need none. Every "R-S * 
will do a//that any motorcycle can do. 
Perfect score in New York-' 
Chicago 1 GOO mile F. A.M. 
Reliability Run. Catalogue 
free. Agents wanted. 

READING STANDARD CO. 
408 Water St., Reading, Pa. 

Makers Renowned Iteiidlne 
■tandard Hi 




GOBBO 

The smiling god ot good fortune, 
The original divinity of optimism, 
Whose cheerful countenance 
BriiigS(*ood luck 
And happy .lays to all whc| 
Observe this rule of life: 
"BE CHEERFUL AND YOU 
WELL BE RICH IN EVERY- 
THING." 

THIS IS THE MASCOT that 
has brought good lack to the 
Maxwelldaring the entire 10,- 
000 mile non-stop engine ran. 
Attach one to your radia'or cap 
and you will have no hoodoo. 

Price $1.00 

Prepaid ready to attach. 
Discount to Dealers. 

The S. M. Supplies Co. 
2-4 Lincoln St., Boston, Mass. 



SINTZ 
REVERSING 
PROPELLERS! 



No solid 
wheel is speedier 



As strong 

as a solid wheel 

For safely your boat must have a reverse gear or reversing 
propeller. Cheap gears are worthless. Ciood ones cost like blazes— 
ami— a good treur is not its strong nor us desirable as a 
" Sintz " Reversing rropellei', »nd the " Sintz " costs less 
money. Sounds pretty strong, but let us prove ft. 

In the "Sintz" Reversing Prone Her are combined perfect con- 
trol over both speed aud direction ; adjustable pitch, elimination 
of (jrease, dirt, wasted space and power. \Ve are dead certain 
that the "Sintz" is king of :ill rev trsiiif devices— that it "'ill 
satisfy you. We'll back up th:it statement b.y refunding pur- 
chase price on anv " SiuU " Wheel that does not satisfy, paying 
freight both ways' We want you to have our catalog, ft con- 
tains the ivhole'p ro P3sition in concise form. Send todaj. 

Wilmarth & Mormon Co., 614 Canal St.. Grand Rapids, Mich. 



WE SHIP o" APPROVAL 

-.ithout a cent deposit, prepay the freight 
and allow 10 DAVS FREE TRIAL. . 

IT ONLY COSTS one cent to learn our 
unheard of fir-ices and marvelous offers 
on highest grade 1909 model bicycles. 

FACTORY PRICES; > ^ 

la pair of tires from anyone At any price 
until you write for our large Art Catalog 
and learn our -wonderful proposition on first 

Isample bicycle going to your town. 

RIDER AGENTS SSflTSS 

money exhibiting and selling our bicycles. 

'We Sell cheaper than any other factory. 

■» Tires, Coaster-Brakes, single wheels, 

parts, repairs and sundries at half usual prices. 

Do Not Wait; write today for our ******* tig*--.- 

MEAD CYCLE CO., Dept. 1 1TB, CHICAGO 




A. B. C. AUTOMOBILE 

A fine hill climber. Speeds ap to 35 miles Mi 
'lour. Most simple, practical, powerful 
able Automobile of its class. Easy ti 
operate — no complicated 
parts— no renairs. Solid 
or pneumatic tires. Air 
or water cooleii. Safest 
and best. Built for 2, 3 or 
4 passengers, 16 to 35 h. 

$«<](> up Catalox Free. 

today for particulars. -^.^ Pnenmaflr Tires 

A.H.C. MOTOR VEHICLE MF0. CO., 3913 Morgan St., St. Louis, Ho. 




CRUDE ASBESTOS 



DIRECT 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



FROM MINES 

R.H.MARTIN, 

OFFICE. ST.PAUL BUILDING 

220 B 'way, NewYork. 



JHlrlETOlL 



IIIBRICATI5V0T 

Anything 



SAMPII 
FREE 
S. CLINTON ST. 



• C.H. B CS LY a CO FAifttf £1>SA 



Please mention the SCIENTIFIC AMERICAN when writing to advertisers 



